Methods for vascular control in liver resection due to colorectal metastases - impact on residual parenchima by Petrovski, Stefan et al.
СПИСАНИЕ НА МАКЕДОНСКОТО ЛЕКАРСКО ДРУШТВО
Мак. мед. преглед, 2016; 70 (2)
JOURNAL OF THE MACEDONIAN MEDICAL ASSOCIATION
Mac.Med. Review, 2016; 70 (2)
UDK: 61+061.231=866=20 CODEN: MKMPA3 ISSN: 0025-1097
Основано 1946 
Founded 1946
www.mld.org.mk




ɆȺɄȿȾɈɇɋɄɂɆȿȾɂɐɂɇɋɄɂɉɊȿȽɅȿȾ
Ƚɥɚɜɧɢɢɨɞɝɨɜɨɪɧɢɭɪɟɞɧɢɰɢ



ȾɈɐȾɊɏȺɊɅȺɆɉɂȿɆȺɇɑȿȼ

ɉɊɈɎȾɊȻɈɊɂɋɋɉɂɊɈȼ

ȾɈɐȾɊȾɂɆɂɌɊɂȳȿȺɌȺɇȺɐɄɈȼɂȷ

ȾɈɐȾɊȾɈɇȿɆɂɈȼɋɄɂ

ɉɊɈɎȾɊɂɋȺɄɌȺȹȿɊ

ɉɊɈɎȾɊɆȿɌɈȾɂȳȿɋɌȺɇɄɈȼɋɄɂ

ɉɊɈɎȾɊȳɈɇɑȿɇȿȾȿɅɄɈȼɋɄɂ

ɉɊɈɎȾɊȳɈɋɂɉɇɈȼȺɄ

ɉɊɈɎȾɊȴɍɉɑɈȽɊɈɁȾȿȼ

ȺɄȺȾȾɊɂɋȺɄɌȺȹȿɊ

ɉɊɈɎȾɊȾȿɅɄȺɋɌɈȳȺɇɈȼȺ

ɉɊɈɎȾɊȮɈɊȮɂɁɈȽɊȺɎɋɄɂ

ɉɊɈɎȾɊȽɈɐȿɋɉȺɋɈȼɋɄɂ
ɇɟɝɨɜɢɨɬ ɬɪɭɞ ɢ ɫɬɪɭɱɧɨɫɬ, 
ɆɆɉ ɝɨ ɫɬɚɜɢ ɜɨ ɪɚɧɝɨɬ ɦɟɼɭ ɪɟɥɟɜɚɧɬɧɢɬɟ ɫɬɪɭɱɧɢ ɫɩɢɫɚɧɢʁɚ 


ɇɇɌɊȺɇɋɎȿɊɁȺɅȺɇȺɇȿɉɈȼɌɈɊɅɂȼɂɌȿ

ɇȼɈɋȿȷȺȼȺȵȿɁȺȮɈɊȮɂɁɈȽɊȺɎɋɄɂ

ɉɪɨɮɞɪɄɨɫɬɚɧɞɢɧɚɄɨɪɧɟɬɢɉɟɤɟɜɫɤɚ

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
ɉɪɨɮɞɪȮɨɪɼɢɁɨɝɪɚɮɫɤɢɩɚɬɨɥɨɝɯɢɫɬɨɩɚɬɨɥɨɝ
ɢɰɢɬɨɞɢʁɚɝɧɨɫɬɢɱɚɪɝɨɞɨɫɬɢɝɧɚɡɚɫɟɤɨɝɨɩɨɫɚɤɭɜɚ
ɧɨɬɨɜɪɜɧɨɧɢɜɨɲɬɨɡɚɧɚɲɚɬɚɫɪɟɞɢɧɚɡɧɚɱɢɜɪɜɟɧ
ɚɜɬɨɪɢɬɟɬɢɜɨɧɫɟɪɢɫɤɢɩɪɨɮɟɫɢɨɧɚɥɟɰȻɟɲɟɨɞɥɢ
ɱɟɧɜɨɲɤɨɥɭɜɚʃɟɬɨɫɟɪɢɨɡɟɧɬɟɦɟɥɟɧɢɛɟɡɝɪɚɧɢ
ɱɟɧɜɨɧɚɞɝɪɚɞɭɜɚʃɟɬɨ
Ɋɚɰɢɨɧɚɥɟɧ ɞɨ ɤɪɚʁɧɨɫɬ ɢɧɜɟɧɬɢɜɟɧ ɜɨ ɨɝɪɚɧɢɱɟ
ɧɢɬɟɩɪɨɫɬɨɪɧɢɢɤɚɞɪɨɜɫɤɢɭɫɥɨɜɢɉɨɤɪɚʁɦɚɤɫɢ
ɦɚɥɧɚɬɚɚɧɝɚɠɢɪɚɧɨɫɬɫɨɩɭɧɤɰɢɨɧɚɥɧɢɬɟɛɢɨɩɫɢɢ
ɨɞɩɚɰɢɟɧɬɢɜɨɤɥɟɬɨɱɧɨɚɧɚɥɢɡɢɪɚɱɤɢɬɟɫɢɫɬɟɦɫɤɢ
ɫɬɭɞɢɢɜɨɩɪɨɝɧɨɫɬɢɱɤɢɬɟɚɧɚɥɢɡɢɞɨɛɢɟɧɢɫɨɫɩɨ
ɪɟɞɛɟɧɢɬɟɫɨɡɧɚɧɢʁɚɨɞɩɚɬɨɯɢɫɬɨɥɨɲɤɢɬɟɢɡɜɟɲɬɚɢ
ɫɨɤɥɢɧɢɱɤɚɩɪɨɝɧɨɡɚɭɱɟɫɬɜɭɜɚɲɟɢɜɨɩɪɟɡɟɧɬɚ
ɰɢʁɚɢɩɭɛɥɢɰɢɪɚʃɟɧɚɤɭɦɭɥɢɪɚɧɢɬɟɢɡɜɟɲɬɚɢɡɚ
ɞɟʁɧɨɫɬɚ ɧɚɅɚɛɨɪɚɬɨɪɢʁɚɬɚ ɡɚɏɄɐ ɫɨ ɫɨɩɫɬɜɟɧɚ
ɟɥɟɤɬɪɨɧɫɤɚɛɚɡɚɧɚɩɨɞɚɬɨɰɢɩɨɫɬɚɜɟɧɚɢɜɬɟɦɟɥɟ
ɧɚɨɞɝɨɞɢɧɚɉɨɛɭɞɭɜɚɲɟɧɟɫɤɪɢɟɧɢɧɬɟɪɟɫɢ
ɡɚɨɧɚɚɱɨɜɟɱɤɚɬɚɫɬɪɚɧɚɧɚɞɨɤɬɨɪɨɬɤɨʁɚʁɚɩɨɫɟɞɭ
ɜɚɲɟɧɚɨɫɨɛɟɧɧɚɱɢɧɢɡɚɲɬɨɱɟɫɬɨɡɛɨɪɭɜɚɚɧɟ
ɝɨɜɢɬɟɩɚɰɢɟɧɬɢɤɨɥɟɝɢɢɫɬɭɞɟɧɬɢɍɲɬɟɟɞɟɧɨɞ
ɨɧɢɟɲɬɨɫɟɩɨɫɜɟɬɟɧɢɢɪɚɛɨɬɨɯɨɥɢɱɧɨɨɞɞɚɞɟɧɢ
ɧɚ ɩɪɨɮɟɫɢɨɧɚɥɧɢɬɟ ɫɬɪɭɱɧɢ ɧɚɭɱɧɢ ɢ ɧɚɫɬɚɜɧɢ
ɩɪɟɨɤɭɩɚɰɢɢɢɚɤɬɢɜɧɨɫɬɢ
ȼɨɮɚɤɭɥɬɟɬɫɤɚɬɚɫɪɟɞɢɧɚɛɟɲɟɧɚʁɱɟɫɬɤɨɪɢɫɧɢɤɧɚ
ɐɟɧɬɪɚɥɧɚɬɚ ɮɚɤɭɥɬɟɬɫɤɚ ɛɢɛɥɢɨɬɟɤɚ ɋɟ ɢɧɮɨɪɦɢ
ɪɚɲɟɡɚɧɚʁɧɨɜɢɬɟɞɨɫɬɢɝɧɭɜɚʃɚɨɞɧɟɝɨɜɚɬɚɨɛɥɚɫɬɢ
ɝɨɞɢɧɢɝɨɪɚɤɨɜɨɞɟɲɟȻɢɛɥɢɨɬɟɱɧɢɨɬɨɞɛɨɪɫɨ
ɜɢɫɨɤɢɫɬɚɧɞɚɪɞɢɩɨɡɧɚɜɚʃɚɢɤɨɦɩɟɬɟɧɰɢɢɡɚɭɧɚɩ
ɪɟɞɭɜɚʃɟ ɧɚ ɛɢɛɥɢɨɬɟɱɧɨɢɧɮɨɪɦɚɬɢɱɤɢɨɬ ɫɟɪɜɢɫ
ɧɚɮɚɤɭɥɬɟɬɨɬ ɫɨɩɨɫɟɛɟɧɫɟɧɫ ɡɚɩɨɡɢɬɢɜɧɚɚɬɦɨɫ
ɮɟɪɚɢɫɬɢɦɭɥɢɪɚʃɟɧɚɚɤɬɢɜɧɨɫɬɢɬɟȽɨɨɞɪɚɛɨɬɭ
ɜɚɲɟ ɬɪɟɬɢɨɬɦɚɧɞɚɬɧɚ ɝɥɚɜɟɧɢɨɞɝɨɜɨɪɟɧɭɪɟɞ
ɧɢɤɧɚɆɚɤɟɞɨɧɫɤɢɦɟɞɢɰɢɧɫɤɢɩɪɟɝɥɟɞ
ɂɦɚɚɩɪɢɜɢɥɟɝɢʁɚɤɨɥɟɝɢɬɟɨɞɨɧɤɨɥɨɲɤɚɬɚɅɐɉɏ
ɢɨɞɄɚɬɟɞɪɚɬɚɩɨɩɚɬɨɥɨɝɢʁɚɞɚʁɚɱɭɜɫɬɜɭɜɚɚɬɧɟ
ɝɨɜɚɬɚɯɚɪɢɡɦɚɞɭɯɢɧɬɟɥɟɤɬɟɪɭɞɢɰɢʁɚɢɤɭɥɬɢɜɢ
ɪɚɧɨɫɬ ɜɨ ɡɚɟɞɧɢɱɤɚɬɚ ɪɚɛɨɬɚ ɚ ɝɨ ɩɪɢɮɚʅɚɚ ɢ ɝɨ
ɩɨɞɞɪɠɭɜɚɚɫɟɤɨʁɧɟɝɨɜɚɪɝɭɦɟɧɬɢɪɚɧɢɨɛɪɚɡɥɨɠɟɧ
ɩɪɟɞɥɨɝɍɠɢɜɚɲɟɛɟɡɪɟɡɟɪɜɟɧɚɜɬɨɪɢɬɟɬɦɟɼɭɧɟ
ɩɨɫɪɟɞɧɢɬɟɫɨɪɚɛɨɬɧɢɰɢɢɤɨɥɟɝɢȺɞɟɥɭɜɚɲɟɬɢɜɤɨ
ɢ ɧɟɧɚɦɟɬɥɢɜɨ Ɂɚ ɫɢɬɟ ɧɚɫ ɬɨʁ ɛɟɲɟ ɝɨɥɟɦɢɧɚ ɜɨ
ɫɟɧɤɚɇɟɩɪɢɮɚʅɚɲɟɧɟɫɟɧɭɞɟɲɟɧɢɬɭɫɟɧɚɦɟɬ
ɧɭɜɚɲɟɡɚɮɭɧɤɰɢɢɢɩɨɡɢɰɢɢɲɬɨɝɢɡɚɫɥɭɠɭɜɚɲɟ
Ȼɟɲɟ ɩɨɱɟɫɟɧ ɩɪɟɬɫɟɞɚɬɟɥ ɢ ɱɥɟɧ ɧɚ ɪɟɩɭɛɥɢɱɤɢ
ɤɨɦɢɫɢɢɢɬɟɥɚɤɚɤɨɢɜɨɭɩɪɚɜɧɢɨɬɨɞɛɨɪɧɚɩɪɟɫ
ɬɢɠɧɚɬɚ ɦɟɼɭɧɚɪɨɞɧɚ ɯɭɦɚɧɢɬɚɪɧɚ ɨɪɝɚɧɢɡɚɰɢʁɚ
ɋʁɭɊɚʁɞɟɪɨɞɮɨɪɦɢɪɚʃɟɬɨ
ɉɪɨɮɁɨɝɪɚɮɫɤɢɩɪɟɞɫqɛɟɲɟɫɟɦɟɟɧɱɨɜɟɤɩɨɫ
ɜɟɬɟɧɧɚɫɟɦɟʁɧɨɬɨɨɝɧɢɲɬɟȽɪɢɠɥɢɜɨʁɚɲɬɢɬɟɲɟ
ɢɫɨɛɥɚɝɨɪɨɞɟɧɢɡɪɚɡɧɚɥɢɰɟɬɨɭɠɢɜɚɲɟɜɨɡɚɱɭɜɚ
ɧɚɬɚɩɪɢɜɚɬɧɨɫɬɧɚɫɟɦɟʁɧɚɬɚɯɚɪɦɨɧɢʁɚ
ɋɨɧɟɝɨɛɟɲɟɩɪɟɫɬɢɠɧɨɞɚɫɟɜɨɞɢɞɢʁɚɥɨɝɉɪɟɬɫɬɚ
ɜɭɜɚɲɟ ɧɟ ɜɨɢɧ ɬɭɤɭ ɜɢɬɟɡ ɧɚɦɟɞɢɰɢɧɫɤɢɨɬ ɚɤɚ
ɞɟɦɫɤɢɬɪɭɞɛɟɧɢɱɤɢɪɟɞ
Ɍɚɤɚ ɩɪɨɮ ɞɪ Ȯɨɪɼɢ Ɂɨɝɪɚɮɫɤɢ ɧɚɲɢɨɬ ɨɦɢɥɟɧ
Ȯɨɪɟɫɟɜɩɢɲɚɜɨɬɪɚɧɫɮɟɪɡɚɥɚɬɚɧɚɧɟɩɨɜɬɨɪɥɢɜɢɬɟ

ɄɨɫɬɚɧɞɢɧɚɄɨɪɧɟɬɢɉɟɤɟɜɫɤɚ
ɉɪɟɜɡɟɦɟɧɨɨɞȼɨɯɆɟɞɢɰɢ
ɋɤɨɩʁɟɦɚʁ
ɈȻɊȺȷȺȵȿɇȺɊȿȾȺɄɐɂɋɄɂɈɌɈȾȻɈɊɉɈɉɈȼɈȾȽɈȾɂɇɂɆȺɄȿȾɈɇɋɄɂ
ɆȿȾɂɐɂɇɋɄɂɉɊȿȽɅȿȾ


ɉɨɱɢɬɭɜɚɧɢɤɨɥɟɲɤɢɢɤɨɥɟɝɢɫɨɪɚɛɨɬɧɢɰɢɧɚ
Ɇɚɤɟɞɨɧɫɤɢɨɬɦɟɞɢɰɢɧɫɤɢɩɪɟɝɥɟɞ

Ƚɨ ɞɨɱɟɤɚɜɦɟ ɝɨɥɟɦɢɨɬ ʁɭɛɢɥɟʁ ɝɨɞɢɧɢ ɩɨɫ
ɬɨɟʃɟɧɚɜɚɲɟɬɨɢɧɚɲɟɦɟɞɢɰɢɢɧɫɤɨɫɩɢɫɚɧɢɟɧɟ
ɝɭɜɚɱ ɧɚ ɩɢɲɚɧɢɨɬ ɦɟɞɢɰɢɧɫɤɢ ɡɛɨɪ ɫɜɟɞɨɤ ɧɚ
ɛɪɨʁɧɢɧɚɩɨɪɢɧɚɧɚɲɢɬɟɥɟɤɚɪɢɫɜɨɢɬɟɫɟɤɨʁɞɧɟɜɧɢ
ɪɟɡɭɥɬɚɬɢɩɪɟɬɨɱɟɧɢɜɨ ɛɪɨʁɧɢɩɪɚɤɬɢɱɧɢɢɧɚɭɱɧɢ
ɨɫɨɡɧɚɜɚʃɚɞɚɫɬɢɝɧɚɬɞɨɦɟɞɢɰɢɧɫɤɚɬɚʁɚɜɧɨɫɬɜɨ
Ɇɚɤɟɞɨɧɢʁɚɢɧɚɞɜɨɪɨɞɧɟɚ
Ɂɚɞɧɚɫɟɞɨɥɝɚɢɫɬɨɪɢʁɚɢɦɧɨɝɭɫɩɨɦɟɧɢɬɪɭɞɨɜɢ
ɡɚɩɚɦɟɬɟʃɟɚɜɬɨɪɢɤɨɢɫɜɨɢɬɟɩɪɨɮɟɫɢɨɧɚɥɧɢɠɢ
ɜɨɬɢɝɢɩɪɟɬɨɱɭɜɚɚɜɨɩɨɪɚɤɢɬɟɩɪɟɤɭɨɜɚɫɩɢɫɚɧɢɟ
ɂ ɧɚɜɢɫɬɢɧɚ ɫɟɤɨʁ ɩɨɝɥɟɞ ɧɚɧɚɡɚɞ ɧɢɡ ɞɨɥɝɢɬɟ
ɝɨɞɢɧɢɫɜɟɞɨɱɢɡɚɦɧɨɝɭɜɢɫɨɤɢɞɨɫɬɪɟɥɢɧɚɩɥɟ
ʁɚɞɚɬɚ ɬɪɭɞɨɜɢ ɢ ɚɜɬɨɪɢ ɤɨɢ ɩɪɢɞɨɧɟɫɨɚ ɢ ʁɚ ɧɚɫ
ɥɢɤɚɚ ɢɫɬɨɪɢʁɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɟɞɢɰɢɧɫɤɢ
ɩɪɟɝɥɟɞ ɋɟɬɨ ɬɨɚ ɟ ɩɪɢɱɢɧɚ ɞɚ ɛɢɞɟɦɟ ɝɨɪɞɢ ɧɚ
ɫɟɬɨɨɧɚɲɬɨɩɪɨɢɡɥɟɡɟɨɞɨɜɚɫɩɢɫɚɧɢɟɬɨɧɟɝɨɜɢɬɟ
ɚɜɬɨɪɢ ɭɪɟɞɧɢɰɢ ɢ ɫɨɪɚɛɨɬɧɢɰɢ Ⱦɨɥɝɚ ɢ ɝɨɪɞɚ
ɢɫɬɨɪɢʁɚ
Ʉɚɤɨɢɰɟɥɢɨɬɠɢɜɨɬɜɨɨɜɚɚɫɪɟɞɢɧɚɜɨɢɡɦɢɧɚɬɢɬɟ
ɝɨɞɢɧɢɬɚɤɚɢɦɟɞɢɰɢɧɚɬɚɢɨɜɨʁɝɨɪɞɫɥɚɜɟɧɢɤ
ɦɢɧɚɚ ɧɢɡ ɪɚɡɧɢ ɩɪɟɦɪɟɠɢʁɚ ɬɟɲɤɨɬɢɢ ɧɟɩɨɡɧɚ
ɧɢɰɢ ɂɦɚɲɟ ɛɪɨʁɧɢ ɫɜɟɬɥɢ ɦɨɦɟɧɬɢ ɧɨ ɢ ɩɨɬɟɲ
ɤɨɬɢɢɩɚɞɨɜɢɊɚɡɧɢɩɪɨɛɥɟɦɢɤɨɢɫɟɡɚɤɚɧɭɜɚɚɫɨ
ɧɟɝɨɜɨ ɝɚɫɧɟʃɟ ɫɨ ɩɚɞ ɧɚ ɤɜɚɥɢɬɟɬɨɬ ɢ ɧɟɝɨɜɨɬɨ
ɡɧɚɱɟʃɟȻɥɚɝɨɞɚɪɟɧɢɟɧɚɛɪɨʁɧɢɟɧɬɭɡɢʁɚɫɬɢɆɚɤɟ
ɞɨɧɫɤɢɨɬɦɟɞɢɰɢɧɫɤɢɩɪɟɝɥɟɞɨɞɨɥɟɚɧɚ ɫɢɬɟɩɪɨɛ
ɥɟɦɢɢɞɨɞɟɧɞɟɧɟɫɝɨɢɦɚɤɥɭɱɧɨɬɨɡɧɚɱɟʃɟɜɨɩɭɛ
ɥɢɤɭɜɚʃɟɬɨ ɧɚ ɦɚɤɟɞɨɧɫɤɚɬɚ ɦɟɞɢɰɢɧɫɤɚ ɧɚɭɤɚ
ɦɢɫɥɚɢɩɢɲɚɧɡɛɨɪ
ɋɨ ɩɨɱɢɬ ɤɨɧ ɢɫɬɨɪɢʁɚɬɚ ɢ ɤɨɧ ɫɢɬɟ ɲɬɨ ɝɨ
ɫɨɡɞɚɞɨɚɢɧɟɝɭɜɚɚɨɜɚɚɫɬɪɭɱɧɨɫɩɢɫɚɧɢɟɦɨɪɚɦɟ
ɞɚ ɫɟ ɜɪɚɬɢɦɟ ɜɨ ɫɟɝɚɲɧɢɨɬ ɦɨɦɟɧɬ ɢ ɞɚ ɫɟ
ɩɪɨɟɤɬɢɪɚɦɟɤɨɧɢɞɧɢɬɟɩɟɪɢɨɞɢ
ɍɫɩɟɚɜɦɟɞɚɝɨɜɪɚɬɢɦɟɪɢɬɚɦɨɬɧɚɪɟɞɨɜɧɨɢɡɥɟɝɭ
ɜɚʃɟ ɧɚ ɆɆɉ ɢ ɬɚɤɚ ɞɨʁɞɨɜɦɟ ɞɚ ɢɡɥɟɡɟ ɨɜɨʁ
ʁɭɛɢɥɟɟɧɛɪɨʁɢɞɚɝɨɞɪɠɢɦɟɜɪɚɤɚɋɟɧɚɞɟɜɚɦɟ
ɞɟɤɚ ɤɜɚɥɢɬɟɬɨɬ ɧɚ ɨɛʁɚɜɟɧɢɬɟ ɬɪɭɞɨɜɢ ɫɟ ɜɪɚʅɚ ɧɚ
ɩɨɜɢɫɨɤɨ ɧɢɜɨ ɲɬɨ ɟ ɢɫɤɥɭɱɢɬɟɥɧɨ ɜɚɠɧɨ ɧɚ
ɫɨɜɪɟɦɟɧɨɬɨ ɧɟɛɨ ɧɚ ɫɬɪɭɱɧɢ ɢ ɧɚɭɱɧɢ ɫɩɢɫɚɧɢʁɚ
ɧɚɫɟɤɚɞɟ ɨɤɨɥɭ ɧɚɫ ȼɨ ɡɚɜɪɲɧɚ ɮɚɡɚ ɟ
ɩɨɞɝɨɬɨɜɤɚɬɚɧɚɜɟɛɢɡɞɚɧɢɟɬɨɫɨɲɬɨʅɟɫɟɨɥɟɫɧɢ
ɞɨɫɬɚɩɧɨɫɬɚ ɧɚ ɨɜɚɚ ɩɟɪɢɨɞɢɱɧɚ ɩɭɛɥɢɤɚɰɢʁɚ
Ʉɪɚʁɧɚ ɰɟɥ ɟ ɞɨɛɢɜɚʃɟɬɨ ɧɚ ɢɦɩɚɤɬ ɮɚɤɬɨɪɨɬ ɫɨ
ɲɬɨ ɫɚɦɨɬɨ ɫɬɪɭɱɧɨ ɫɩɢɫɚɧɢɟ ɚ ɢ ɬɪɭɞɨɜɢɬɟ
ɨɛʁɚɜɟɧɢɜɨɧɟɝɨʅɟɞɨɛɢʁɚɬɧɚɡɧɚɱɟʃɟɢɜɪɟɞɧɨɫɬ
ɋɚɤɚɦɟɞɚɫɟɫɬɢɦɭɥɢɪɚɚɬɫɢɬɟɩɨɡɢɬɢɜɧɢɜɪɟɞɧɨɫ
ɬɢɧɚɧɚɲɢɬɟɥɟɤɚɪɢɢɩɪɟɤɭɆɆɉɞɚɝɢɫɩɨɞɟɥɚɬ
ɫɜɨɢɬɟ ɭɫɩɟɫɢ ɢ ɫɨɡɧɚɧɢʁɚ ɂɫɬɨ ɬɚɤɚ ɟ ɩɨɬɪɟɛɧɨ
ɞɚɫɟɞɚɞɟɩɨɝɨɥɟɦɨɦɟɼɭɧɚɪɨɞɧɨɡɧɚɱɟʃɟɧɚɨɜɚɚ
ɫɩɢɫɚɧɢɟɫɨɜɤɥɭɱɭɜɚʃɟɧɚɲɢɤɨɥɟɝɢɨɞɫɬɪɚɧɫɬɜɨ
ɜɨɭɪɟɞɭɜɚɱɤɢɬɟɬɟɥɚɢɜɨɧɟɝɨɜɢɬɟɫɨɞɪɠɢɧɢɈɜɚ
ɩɨɱɧɭɜɚ ɞɚ ɫɟ ɨɫɬɜɚɪɭɜɚ ɢ ɬɨɚ ɧɟ ɫɚɦɨ ɫɨ ɟɦɢ
ɧɟɧɬɧɢɤɨɥɟɝɢɨɞɪɟɝɢɨɧɨɬɬɭɤɭɢɨɞɰɟɥɢɨɬɫɜɟɬ
Ɂɚɬɨɚɩɨɱɢɬɭɜɚɧɢɤɨɥɟɲɤɢɢɤɨɥɟɝɢɞɪɚɝɢɩɪɢʁɚ
ɬɟɥɢ ɞɚ ɡɚɫɬɚɧɟɦɟ ɫɢɬɟ ɡɚɟɞɧɨ ɡɚɞ ɨɜɚɚ ɫɬɪɭɱɧɚ
ɩɭɛɥɢɤɚɰɢʁɚ ɞɚ ɛɢɞɟɦɟ ɧɟɝɨɜɢ ɫɨɪɚɛɨɬɧɢɰɢ ɢ
ɩɨɱɢɬɭɜɚɱɢɞɚɝɢɫɩɨɞɟɥɢɦɟɫɨɧɟɝɨɢɩɪɟɤɭɧɟɝɨ
ɧɚɲɢɬɟ ɭɫɩɟɫɢ ɧɚɲɢɬɟ ɪɟɡɭɥɬɚɬɢ ɧɚɲɢɬɟ
ɜɪɟɞɧɨɫɬɢɢɬɚʁɧɢȺɬɨʁʅɟɧɟɧɚɝɪɚɞɢɫɨɬɨɚɲɬɨ
ɫɟɬɨ ɬɨɚ ʅɟ ɝɨ ɩɪɨɲɢɪɢ ɧɚɫɟɤɚɞɟ ɞɨ ɤɚɞɟ ɲɬɨ
ɞɨɩɢɪɚ ɢ ɫɟ ɲɢɪɢ ɆɆɉ ɡɚɫɥɭɠɭɜɚ ɢɫɬɨ ɬɨɥɤɭ
ɤɨɥɤɭɲɬɨɢɬɨʁɧɢɟɩɨɬɪɟɛɟɧɧɚɫɢɬɟɧɚɫ
ȼɟɩɨɜɢɤɭɜɚɦɟɞɚɫɟɝɨɪɞɟɟɦɟɢɞɚɫɟɫɟʅɚɜɚɦɟɧɚ
ɧɟɝɨɜɢɬɟ  ɝɨɞɢɧɢȼɟ ɩɨɜɢɤɭɜɚɦɟ ɞɚ ɧɚɩɪɚɜɢɦɟ
ɧɚɲɢɬɟ ɩɨɤɨɥɟɧɢʁɚ ɞɚ ɝɢ ɩɪɨɫɥɚɜɭɜɚɚɬ ɫɥɟɞɧɢɬɟ
ʁɭɛɢɥɟɢɢɫɨɝɨɪɞɨɫɬɞɚɫɟɫɟʅɚɜɚɚɬɢɞɚɝɢɩɚɦɟɬɚɬ
ɧɚɭɱɧɢɬɟ ɞɨɫɬɪɟɥɢ ɧɚ ɦɚɤɟɞɨɧɫɤɚɬɚ ɦɟɞɢɰɢɧɫɤɚ
ɧɚɭɤɚ ɢ ɩɪɚɤɬɢɤɚ ɤɨʁɚ ʁɚ ɩɪɨɫɥɟɞɢɥɟ ɧɢɡ
ɫɬɪɚɧɢɰɢɬɟɧɚɆɚɤɟɞɨɧɫɤɢɨɬɦɟɞɢɰɢɧɫɤɢɩɪɟɝɥɟɞ

ɇɟɤɚɧɢɟɱɟɫɬɢɬʁɭɛɢɥɟʁɧɢɨɬɛɪɨʁɢɭɲɬɟɦɧɨɨɨɨɝɭ
ɦɧɨɨɨɨɨɝɭɛɪɨɟɜɢɢʁɭɛɢɥɟɢ

ɉɪɟɬɫɟɞɚɬɟɥ ɧɚ Ɇɚɤɟɞɨɧɫɤɨ ɥɟɤɚɪɫɤɨ ɞɪɭɲɬɜɨ 
ȾɨɰɞɪȽɨɪɚɧȾɢɦɢɬɪɨɜ

ɍɪɟɞɧɢɰɢ ɧɚ Ɇɚɤɟɞɨɧɫɤɢɨɬ Ɇɟɞɢɰɢɧɫɤɢ ɉɪɟɝɥɟɞ 
ɉɪɨɮɞɪɋɨʃɚȽɟɧɚɞɢɟɜɚɋɬɚɜɪɢʅ
ɉɪɨɮɞɪȺɧɞɪɟʁɚȺɪɫɨɜɫɤɢ
ɉɪɨɮɞɪȾɢʁɚɧɚɉɥɚɲɟɫɤɚɄɚɪɚɧɮɢɥɫɤɚ





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0$/,*1$17',6($6(6,135(*1$1&<(7+,&$/',$*1267,&$1'75($70(17
&+$//(1*(

ɆȺɅɂȽɇɂȻɈɅȿɋɌɂȼɈɌȿɄɇȺȻɊȿɆȿɇɈɋɌȿɌɂɑɄɂȾɂȳȺȽɇɈɋɌɂɑɄɂɂ
ɌȿɊȺɉɂɋɄɂɉɊȿȾɂɁȼɂɄ

9HVQD.HVLFDQG*RUDQ'LPLWURY

0HGLFDO)DFXOW\8QLYHUVLW\RI%HOJUDGH&OLQLFIRU*\QHFRORJ\DQG2EVWHWULFV&OLQLFDO&HQWHU%HOJUDGH
5HSEOLFRI6HUELD8QLYHUVLW\&OLQLFIRU*\QHFRORJ\DQG2EVWHWULFV8QLYHUVLW\´6V&\ULODQG0HWKRGLXV´
6NRSMH5HSXEOLFRI0DFHGRQLD

$EVWUDFW

7KHELRORJLFDOXQLTXHQHVVRIPDOLJQDQW WXPRUV LQSUHJ
QDQF\OLHVLQWKHFRPELQDWLRQRIXQFRQWUROOHGJURZWKRI
PDOLJQDQWWXPRUVDQGFRQWUROOHGJURZWKRIIHWRSODFHQWDO
FRPSOH[LQWKHVDPHKRVW7KHULVNRISUHJQDQF\DVVRFLD
WHGZLWKDPDOLJQDQWGLVHDVHLVDSSUR[LPDWHO\FDVH
SHUGHOLYHULHV$FFRUGLQJWRUHVXOWVIURPRQHRIWKH
ODUJHVWVWXGLHVRIPDOLJQDQWWXPRUVLQSUHJQDQF\ZKLFKLQ
YROYHGDOPRVWWKRXVDQGFDVHVWKHPRVWIUHTXHQWW\SHVZHUH
EUHDVWDQGFHUYLFDOFDQFHUWKHQPHODQRPDO\PSKRPDDQG
OHXNHPLDJDVWULFDQGUHFWDOFDQFHUERQHVDUFRPDDQGRWKHU
VDUFRPDVRIWKHVRIWWLVVXH$FFRUGLQJWRD6ZHGLVKUHWUR
VSHFWLYHVWXG\RQFDQFHUGXULQJSUHJQDQF\WKHLQFLGHQFH
UDWHLVFDVHVSHUGHOLYHULHV
3UHJQDQF\DVVRFLDWHGPDOLJQDQWGLVHDVHEULQJVDUDQJHRI
VSHFLILFSUREOHPVVXFKDVGLIILFXOWLHVUHODWHGWRGLDJQRVLVDQG
VWDJLQJRIWKHGLVHDVHWKHULVNRISHUIRUPLQJGLDJQRVWLFDQG
WKHUDSHXWLFSURFHGXUHVGXULQJSUHJQDQF\FRXQVHOLQJDQG
WUHDWPHQWSODQRISUHJQDQWZRPHQKDYLQJPDOLJQDQWGLVHDVH
7KH WUHDWPHQW SODQRI DSUHJQDQWSDWLHQWZLWK FDQFHU KDV
WKUHHSRVVLELOLWLHVWHUPLQDWLRQRISUHJQDQF\SRVWSRQHPHQWRI
WUHDWPHQWWRUHDFKIHWDOYLDELOLW\WUHDWPHQWGXULQJSUHJQDQF\
7KHPDQDJHPHQWRIPDOLJQDQWGLVHDVHGXULQJSUHJQDQF\
PD\EHKLJKO\GDQJHURXVRUHYHQIDWDOIRUWKHIHWXV7KH
WUHDWPHQWLQFOXGHVVXUJHU\UDGLRDQGFKHPRWKHUDS\
,QPDOLJQDQWGLVHDVHVGXULQJSUHJQDQF\WKHSURJQRVLVLV
WKHVDPHDVLQJHQHUDOSRSXODWLRQFDQFHUVRIWKHVDPHVWD
JHORFDOL]DWLRQDQGW\SH7HUPLQDWLRQRISUHJQDQF\LVLQGL
FDWHGLQFDVHVRIHLWKHUKLJKDEVRUEHGIHWDOUDGLDWLRQGRVH
RUKLJKJUDGHDJJUHVVLYHRUPHWDVWDWLFFDQFHU

.H\ZRUGVPDOLJQDQWGLVHDVHVSUHJQDQF\FDQFHU
WUHDWPHQWVXUJHU\UDGLRWKHUDS\FKHPRWKHUDS\
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
 
Ⱥɛɫɬɪɚɤɬ

Ȼɢɨɥɨɲɤɚɬɚɟɞɢɧɫɬɜɟɧɨɫɬɧɚɦɚɥɢɝɧɢɬɟɬɭɦɨɪɢɜɨ
 
________________________ 
Correspondence to:9HVQD.HVLF&OLQLFIRU*\QHFRORJ\DQG
2EVWHWULFV&OLQLFDO&HQWHU%HOJUDGH56HUELD
ɛɪɟɦɟɧɨɫɬɚ ɫɟ ɡɚɫɧɨɜɭɜɚɧɚɤɨɦɛɢɧɚɰɢʁɚɬɚɧɚɧɟɤɨɧ
ɬɪɨɥɢɪɚɧɪɚɫɬɧɚɦɚɥɢɝɧɢɬɟɤɥɟɬɤɢɧɚɫɩɪɨɬɢɤɨɧɬɪɨ
ɥɢɪɚɧɢɨɬɧɚɮɟɬɨɩɥɚɰɟɧɬɚɪɧɢɨɬɤɨɦɩɥɟɤɫɜɨɢɫɬɞɨ
ɦɚʅɢɧɊɢɡɢɤɨɬɡɚɦɚɥɢɝɧɚɛɨɥɟɫɬɩɨɜɪɡɚɧɚɫɨɛɪɟɦɟ
ɧɨɫɬɟɫɥɭɱɚʁɧɚɩɨɪɨɞɭɜɚʃɚɋɩɨɪɟɞɪɟ
ɡɭɥɬɚɬɢɬɟ ɧɚ ɟɞɧɚ ɨɞ ɧɚʁɝɨɥɟɦɢɬɟ ɫɬɭɞɢɢ ɡɚ ɦɚɥɢɝɧɢ
ɬɭɦɨɪɢɜɨɬɟɤɧɚɛɪɟɦɟɧɨɫɬɤɨʁɚɜɤɥɭɱɭɜɚɥɚɨɤɨɥɭ
ɫɥɭɱɚɢɧɚʁɱɟɫɬɢɛɢɥɟ ɤɚɪɰɢɧɨɦɨɬɧɚɞɨʁɤɚɢ
ɰɟɪɜɢɤɚɥɧɢɨɬɤɚɪɰɢɧɨɦɦɟɥɚɧɨɦɨɬɥɢɦɮɨɦɨɬɢɥɟɭ
ɤɟɦɢʁɚɬɚɤɚɪɰɢɧɨɦɧɚɠɟɥɭɞɧɢɤɢɪɟɤɬɭɦɫɚɪɤɨɦɨɬɧɚ
ɤɨɫɤɢɢɞɪɭɝɢɫɚɪɤɨɦɢɧɚɦɟɤɢɬɟɬɤɢɜɚɋɩɨɪɟɞɲɜɟɞ
ɫɤɚɬɚɪɟɬɪɨɫɩɟɤɬɢɜɧɚɫɬɭɞɢʁɚɡɚɤɚɪɰɢɧɨɦɜɨɬɟɤɧɚ
ɛɪɟɦɟɧɨɫɬɢɧɰɢɞɟɧɰɚɬɚɟɧɚɩɨɪɨɞɭɜɚʃɚ
Ɇɚɥɢɝɧɢɬɟɛɨɥɟɫɬɢɚɫɨɰɢɪɚɧɢɫɨɛɪɟɦɟɧɨɫɬɧɨɫɚɬ
ɧɢɡɚɧɚɫɩɟɰɢɮɢɱɧɢɩɪɨɛɥɟɦɢɩɪɨɛɥɟɦɢɩɨɜɪɡɚɧɢ
ɫɨɞɢʁɚɝɧɨɡɚɬɚɢɫɬɟʁʇɢɧɝɨɬɧɚɛɨɥɟɫɬɚɪɢɡɢɤɡɚɢɡ
ɜɟɞɭɜɚʃɟ ɧɚ ɞɢʁɚɝɧɨɫɬɢɱɤɢ ɢ ɬɟɪɚɩɢɫɤɢ ɩɪɨɰɟɞɭɪɢ
ɫɨɜɟɬɭɜɚʃɟɢɩɥɚɧɡɚɬɪɟɬɦɚɧɧɚɛɪɟɦɟɧɚɬɚɠɟɧɚ
ɉɥɚɧɨɬ ɡɚ ɬɪɟɦɚɧɧɚɛɪɟɦɟɧɚɬɚɩɚɰɢɟɧɬɤɚɜɤɥɭɱɭɜɚ
ɬɪɢɦɨɠɧɨɫɬɢɡɚɜɪɲɭɜɚʃɟɧɚɛɪɟɦɟɧɨɫɬɚɨɞɥɨɠɭ
ɜɚʃɟɧɚɬɪɟɬɦɚɧɨɬɡɚɞɚɫɟɩɨɫɬɢɝɧɟɜɢʁɚɛɢɥɧɨɫɬɧɚ
ɩɥɨɞɨɬɬɪɟɬɦɚɧɜɨɬɟɤɧɚɛɪɟɦɟɧɨɫɬ
Ɇɟɧɚʇɦɟɧɬɨɬɧɚɦɚɥɢɝɧɚɬɚɛɨɥɟɫɬɜɨɬɟɤɧɚɛɪɟɦɟɧɨɫɬ
ɦɨɠɟɞɚɛɢɞɟɦɧɨɝɭɨɩɚɫɟɧɞɭɪɢɢɮɚɬɚɥɟɧɡɚɩɥɨɞɨɬ
Ɍɪɟɬɦɚɧɨɬɜɤɥɭɱɭɜɚɨɩɟɪɚɰɢʁɚɯɟɦɨɢɪɚɞɢɨɬɟɪɚɩɢʁɚ
Ʉɚʁɦɚɥɢɝɧɢɬɟɡɚɛɨɥɭɜɚʃɚɜɨɬɟɤɧɚɛɪɟɦɟɧɨɫɬɩɪɨɝ
ɧɨɡɚɬɚ ɟ ɫɥɢɱɧɚ ɤɚɤɨ ɢ ɤɚʁ ɞɪɭɝɚɬɚ ɩɨɩɭɥɚɰɢʁɚ ɫɨ
ɢɫɬɢɫɬɚɞɢɭɦɥɨɤɚɥɢɡɚɰɢʁɚɢɬɢɩɧɚɛɨɥɟɫɬɁɚɜɪɲɭ
ɜɚʃɟɧɚɛɪɟɦɟɧɨɫɬɫɟɩɪɟɩɨɪɚɱɭɜɚɫɚɦɨɤɚʁɜɢɫɨɤɨɚɛ
ɫɨɪɛɢɪɚɧɚɮɟɬɚɥɧɚɪɚɞɢʁɚɰɢɨɧɚɞɨɡɚɜɢɫɨɤɝɪɚɞɭɫɚɝ
ɪɟɫɢɜɟɧɢɥɢɦɟɬɚɫɬɚɬɫɤɢɤɚɪɰɢɧɨɦ

Ʉɥɭɱɧɢɡɛɨɪɨɜɢɦɚɥɢɝɧɨɡɚɛɨɥɭɜɚʃɟɛɪɟɦɟɧɨɫɬ
ɬɪɟɬɦɚɧɧɚɤɚɪɰɢɧɨɦɪɚɞɢɨɯɟɦɨɬɟɪɚɩɢʁɚ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,QWURGXFWLRQ

7KHELRORJLFDOXQLTXHQHVVRIPDOLJQDQW WXPRUV LQSUHJ
QDQF\ OLHV LQ WKH FRPELQDWLRQRIXQFRQWUROOHGJURZWKRI
PDOLJQDQWWXPRUVDQGFRQWUROOHGJURZWKRIIHWRSODFHQWDO
FRPSOH[LQWKHVDPHKRVW7KXVWKHPDMRUSK\VLRORJLFDO
65
003

0DOLJQDQWGLVHDVHVLQSUHJQDQF\   



SURFHVVHV IRUPDLQWDLQLQJKXPDQNLQGDQGPDMRUSDWKROR
JLFDOSURFHVVHVZKHQXQWUHDWHGQHDUO\DOZD\VHQGXSZLWK
GHDWKDUHXQLWHGLQWKHEDWWOHIRUELRORJLFDOLPPRUWDOLW\
0DOLJQDQWGLVHDVHVGHYHORSDVDUXOHLQWKHDGYDQFHGDJH
+RZHYHUGXHWRWKHLQFUHDVLQJQXPEHURIZRPHQZKRGHFL
GH WRSRVWSRQHSUHJQDQF\ WKHDVVRFLDWLRQEHWZHHQ WKHPD
OLJQDQW GLVHDVHDQGSUHJQDQF\PD\EHH[SHFWHGPRUH IUH
TXHQWO\,QWKHSHULRGRIWKHPHDQDJHRIZR
PHQZKRJDYHELUWKIRUWKHILUVWWLPHZDVLQFUHDVHGE\
\HDUVIURPWR>@6LQFHWKHQWKHSRVWSRQHPHQWRI
WKHILUVWELUWKKDVEHFRPHDQRQJRLQJSURFHVV'XULQJWKHODVW
GHFDGHWKHDJHDWILUVWELUWKLQ(XURSHKDVLQFUHDVHGLQDYH
UDJH\HDUVDQGWRGD\UDQJHVEHWZHHQDQG\HDUV>@
7KHLQFLGHQFHRIPDOLJQDQWGLVHDVHVGXULQJSUHJQDQF\
LVGLIILFXOWWRFDOFXODWHGXHWRWKHODFNRIFHQWUDOUHJLVWULHV
IRUWKHVHFRQGLWLRQV7KHULVNRISUHJQDQF\DVVRFLDWHG
ZLWKDPDOLJQDQWGLVHDVHLVDSSUR[LPDWHO\FDVHSHU
GHOLYHULHV>@$FFRUGLQJWRUHVXOWVIURPRQHRIWKH
ODUJHVWVWXGLHVRIPDOLJQDQWWXPRUVLQSUHJQDQF\WKDWLQ
YROYHGDOPRVWWKRXVDQGFDVHVWKHPRVWIUHTXHQWW\SHV
ZHUHEUHDVWDQGFHUYLFDOFDQFHUWKHQPHODQRPDO\PSKRPD
DQGOHXNHPLDJDVWULFDQGUHFWDOFDQFHUERQHVDUFRPDDQG
RWKHUVDUFRPDVRIWKHVRIWWLVVXH>@,WLVKDUGKRZHYHUWR
GHWHUPLQH WKH WRWDO QXPEHURISUHJQDQFLHV LQ WKHSRSXOD
WLRQDQGWKXVWKH LQFLGHQFHRIPDOLJQDQWGLVHDVHVGXULQJ
SUHJQDQF\LVH[SUHVVHGSHUQXPEHURIGHOLYHULHV$FFRUGLQJ
WRD6ZHGLVKUHWURVSHFWLYHVWXG\RQFDQFHUGXULQJSUHJQDQF\
WKHLQFLGHQFHUDWHLVFDVHVSHUGHOLYHULHV>@
,WLVXVXDOO\HVWDEOLVKHGWKDWWKHLQFLGHQFHRIPDOLJQDQW
WXPRUVGXULQJSUHJQDQF\LVVLPLODUWRWKHRQHLQWKHJH
QHUDO IHPDOHSRSXODWLRQRI WKH VDPHDJH7RDFTXLUH WKH
EHVWUHOLDEOHGDWDIURPHDFKFRXQWU\LWLVQHFHVVDU\WRORRN
LQWRWKHORFDOFDQFHUUHJLVWU\ZLWKGUDZWKHQXPEHURISD
WLHQWVGLDJQRVHGLQD\HDULQWKHDJHFRKRUWRI\HDUV
DQGWKXVHVWLPDWH WKHFRLQFLGHQFHRIPDOLJQDQW WXPRUV LQ
SUHJQDQF\7KHHVWLPDWLRQIRU(XURSHLVVKRZQLQ7DEOH

7DEOH(VWLPDWLRQRILQFLGHQFHRIFDQFHUGXULQJSUHJQDQF\
IRU(XURSHDQFRXQWULHV
0DOLJQDQW
WXPRU
&RKRUWSHU
LQKDELWDQWV
,QFLGHQFHLQSUHJQDQF\
SHUSUHJQDQFLHV
%UHDVW  
&HUYL[  
2YDU\  
*Globocan 20086
 
0DOLJQDQWGLVHDVHLQSUHJQDQF\LVEULQJLQJDQH[WUHPH
VWUHVVIRUWKHSUHJQDQWSDWLHQWDVZHOODVIRUWKHGRFWRU
(YHU\RQFRORJLVW WKDWKDV WUHDWHGSUHJQDQWSDWLHQWVZLWK
PDOLJQDQF\NQRZVWKHGLIILFXOW\RIEULQJLQJGHFLVLRQV
DQGHPRWLRQDOIDFWRUVLQYROYHGLQWKHP
7UHDWPHQWRIPDOLJQDQW WXPRUV LQSUHJQDQF\ LVYHU\GHOL
FDWHVLQFHDSUHJQDQWZRPDQKDVWRFKRRVHEHWZHHQKHUOLIH
DQGWKHOLIHRIKHUXQERUQFKLOG$OVRWKHGLDJQRVWLFDQGWKH
UDSHXWLFSURFHGXUHVPXVWEHGRQHZLWKDVSHFLDOFDUHKDYLQJ
LQPLQGWKHFRQMRLQHGULVNIRUWKHPRWKHUDQGWKHFKLOG
3UHJQDQF\DVVRFLDWHGPDOLJQDQWGLVHDVHEULQJVDUDQJHRI
VSHFLILFSUREOHPVVXFKDVGLIILFXOWLHVUHODWHGWRGLDJQRVLVDQG
VWDJLQJRIWKHGLVHDVHWKHULVNRISHUIRUPLQJGLDJQRVWLFDQG
WKHUDSHXWLFSURFHGXUHVGXULQJSUHJQDQF\FRXQVHOOLQJDQG
WUHDWPHQWSODQRISUHJQDQWZRPHQKDYLQJPDOLJQDQWGLVHDVH
 
Difficulties related to diagnosis and staging of the disease 
2QHRIWKHPDLQSUREOHPVDVVRFLDWHGZLWKPDOLJQDQWGLVHDVH
GXULQJSUHJQDQF\ LV ODWHGLDJQRVLV JHQHUDOO\DV D UHVXOW RI
VHYHUDO IDFWRUVPDOLJQDQW WXPRUVDUHSUHVHQWHGZLWK V\PS
WRPVWKDWDUHXVXDOO\DFFUHGLWHGWRSUHJQDQF\SK\VLFDOH[D
PLQDWLRQPD\EHFRPSURPLVHGE\WKHDQDWRPLFDQGSK\VLR
ORJLFDOFKDQJHVWKDWRFFXULQSUHJQDQF\GXULQJSUHJQDQF\
WKHPDMRULW\RIVHUXPPDUNHUVEHWD+&*$)3&($&$
DUHSK\VLRORJLFDOO\LQFUHDVHGWKHRSWLRQVIRULQYDVLYH
GLDJQRVWLFSURFHGXUHVRULPDJLQJWHFKQLTXHDUHOLPLWHG
,QSUHJQDQWZRPHQZLWKFHUYLFDORYDULDQRUEUHDVWFDQFHU
FOLQLFDO LQYHVWLJDWLRQVRIWHQFRXOG EH XQWUXVWZRUWK\ )RU PH
WDVWDWLFOLYHUWXPRUVLQJHQHUDOSRSXODWLRQDVZHOODVLQSUHJ
QDQW ZRPHQ ZKHUH LQYHVWLJDWLRQV VKRZ SK\VLRORJLFDO LQ
FUHDVHRIDONDOLQHSKRVSKDWDVHYDOXHVOLYHUIXQFWLRQWHVWVDUH
QRWXVHIXOGXHWRWKHLUORZVHQVLWLYLW\$OVRH[DPLQDWLRQVLQ
SDWLHQWVZLWKFDQFHUVKRZHGSUHVHQFHRIRQFRIHWDODQWLJHQV
ZKLFK DUH QRUPDOO\ H[SUHVVHG LQGHYHORSLQJ IHWXVDQG
DEQRUPDOO\ LQFDQFHU2QHRI WKHVHRQFRIHWDODQWLJHQLV
DOSKDIHWRSURWHLQ$)3ZKLFKLVXVHGIRUGHWHFWLRQRIQHXUDO
WXEH GHIHFWV LQ SUHJQDQF\ ZKLOH LQ JHQHUDO SRSXODWLRQ LQ
FUHDVHGYDOXHVRI$)3DUHVLJQLILFDQWO\DVVRFLDWHGZLWKSUH
VHQFHRIWKHJHUPLQDOFHOOWXPRUKHSDWRFHOOXODUFDQFHURUOHVV
FRPPRQO\ZLWKDGHQRFDUFLQRPD6RGLIIHUHQWWLDWLRQRIIHWDO
DQGPDOLJQDQWH[SUHVVLRQRIWKHVHDQWLJHQVLVUDWKHUGLIILFXOW
6WDJLQJSULQFLSOHVGXULQJSUHJQDQF\UHPDLQWKHVDPHDVLQ
QRQSUHJQDQW SDWLHQWVZLWK DGMXVWPHQW IRU JHVWDWLRQDO DJH
DQGWKHXVHGSURFHGXUHVGHSHQGRQWKHORFDOL]DWLRQDQGW\SH
RIPDOLJQDQWGLVHDVH
6RPHPDOLJQDQWGLVHDVHVOLNHHDUO\+RGJNLQ
VGLVHDVHRU
RYDULDQFDQFHUUHTXLUHODSDURWRP\IRUVWDJLQJZKLFKEULQJVD
FHUWLQULVNLQSUHJQDQF\'XULQJSUHJQDQF\VRPHGLDJQRVWLF
DVZHOODVWKHUDSHXWLFSURFHGXUHVDUHGLIILFXOWDQGVRPHDUH
GDQJHURXVVXFKDVFRQL]DWLRQZKLFKPD\EHDVVRFLDWHGZLWK
JUHDWHUULVNRIVHYHUHEOHHGLQJVSRQWDQHRXVDERUWLRQRUSUH
PDWXUHGHOLYHU\FRPSDUHGZLWKJHQHUDOSRSXODWLRQ2Q WKH
RWKHUKDQGILQHQHHGOHDVSLUDWLRQFRUHQHHGOHRURSHQH[FLVL
RQDOELRSV\DVZHOODVPLQRUVWDJLQJSURFHGXUHVVXFKDVER
QHPDUURZELRSV\VSLQDOWDSRUHQGRVFRSLHV DUHUHODWLYHO\
VDIHWRSHUIRUPGXULQJSUHJQDQF\>@
,QRUGHUWRGHWHFWORFDOWXPRUVSUHDGRUGLVWDQWPHWDVWDVHV
VWDJLQJUHTXLUHVUDGLRJUDSKLFLPDJLQJWHFKQLTXHV,QVSLWHRI
WKH FRPPRQ YLHZ RI UDGLRJUDSKLF H[DPLQDWLRQV DV EHLQJ
ULVN\GXULQJSUHJQDQF\PDMRULW\RIWKHPDUHIDUEHORZ
WKUHVKROG GRVH IRU IHWDO GDPDJH  *\ F*\
>@8VXDOO\WKHGRVHGHOLYHUHGWRWKHIHWXVLQPRVWFRQYHQ
WLRQDO UDGLRJUDSKLF DQG QXFOHDU PHGLFLQH H[DPLQDWLRQV LV
OHVVWKDQ*\7DEOHVRLIQHFHVVDU\VLQJOH;5D\
VFDQRIKHDGDQGFKHVWPD\EHSHUIRUPHGZLWKDULVNIRUIHWDO
PDOIRUPDWLRQVEHORZ>@,IWKHIHWXVLVGLUHFWO\H[SRVHG
WRVHYHUDOUDGLDWLRQVWKHUDGLDWLRQOHYHOVKRXOGEHPHDVXUHG
DQGLILWLVDERYHF*\WKHULVNIRUIHWDOPDOIRUPDWLRQVLV
KLJKDQGDERUWLRQVKRXOGEHFRQVLGHUHG

.HVLF9et al.   



7DEOH(VWLPDWHGDYHUDJHGRVHWRIHWXVSHUVRPH
UDGLRJUDSKLFH[DPLQDWLRQ
([DPLQDWLRQ $YHUDJHGRVHLQPLOOLUHPV
'HQWDO 
+HDG 
&KHVW 
([WUHPLWLHV 
0DPPRJUDSK\ 
8SSHU*,VHULHV 
3HOYLV 
,QWUDYHQRXVS\HORJUDSK\ 
$EGRPLQDO&7 
* adapted from Fenig EZ et al, 20059
 
Note: 7KHXQLWJUD\PHDVXUHVWKHDEVRUEHGGRVHRIUDGLDWLRQ
'DEVRUEHGE\DQ\PDWHULDO7KHXQLWVLHYHUWPHDVXUHVWKH
HTXLYDOHQWGRVHRIUDGLDWLRQ+VXSSRVHGWRKDYHDGDPD
JLQJHIIHFWHTXLYDOHQWWRWKHVDPHGRVHRIJDPPDUD\V
%RWKWKHJUD\ZLWKV\PERO*\DQGWKHVLHYHUWZLWKV\PERO
6YDUH6,GHULYHGXQLWVGHILQHGDVDXQLWRIHQHUJ\MRXOHSHU
XQLWRIPDVVNLORJUDP*\ 6Y -NJ$QROGHUXQLWIRU
WKHHTXLYDOHQWGRVHLVWKHUHPVWLOORIWHQXVHGLQWKH8QLWHG
6WDWHV2QHVLHYHUWLVHTXDOWRUHP6Y UHPD 
)OXRURVFRSLFSURFHGXUHV&7XVDJHRIUDGLRQXFOLGHVRUERQH
VFDQVFDQFDXVHVHYHUHGDPDJHDQGVKRXOGEHUHSODFHGZLWK
05,>@7KHFRUUHODWLRQEHWZHHQWKHXVHRI&7DQGUDGLR
QXFOLGHVGXULQJSUHJQDQF\KDVEHHQVWXGLHGLQDODUJHSR
SXODWLRQEDVHGFRKRUWVWXG\LQ2QWDULR>@$XWKRUVFRQFOX
GHGWKDWWKHSRVVLELOLW\RIWKHFDUFLQRJHQLFLPSDFWRI&7RUUD
GLRQXFOLGHLPDJLQJRQWKHIHWXVFDQQRWEHH[FOXGHGVRZKH
QHYHUSRVVLEOH05,DQGXOWUDVRQRJUDSK\VKRXOGEHXVHGDV
WKHPRVWSUHIHUDEOHGLDJQRVWLFSURFHGXUHVGXULQJSUHJQDQF\
7KHGDWDIRUWKHLPSDFWRI3(7GXULQJSUHJQDQF\DUHOL
PLWHGEXWVLQFHWKHLUHVWLPDWLRQVKRZHGSRWHQWLDOIHWDO
KDUPIXOUDGLDWLRQWKHSURFHGXUHVKRXOGEHDYRLGHG>@
 
Therapeutic interventions during pregnancy  
7KHPDQDJHPHQWRIPDOLJQDQWGLVHDVHGXULQJSUHJQDQF\
PD\EHKLJKO\GDQJHURXVRUHYHQIDWDOIRUWKHIHWXVDQGLW
GHSHQGVRQ WKHPDWHUQDO ULVN FRUUHODWHGZLWK WUHDWPHQW
GHOD\IRUDFFRPSOLVKLQJIHWDOYLDELOLW\RUKLJKHUJHVWDWLRQDO
DJHWKHW\SHRIFDQFHUWKHORFDOL]DWLRQWKHVWDJHDQGSURJ
QRVLVSRVVLEOHDGYHUVHHIIHFWVRIIHWDOH[SRVXUHWRWUHDWPHQW
LQFOXGLQJ ODWHRFFXUULQJFRPSOLFDWLRQVSUHPDWXUHGHOLYHU\
IRUHPSRZHULQJWLPHO\FDQFHUWUHDWPHQWDQGDVVRFLDWHG
IHWDOFRPSOLFDWLRQV

Surgical interventions during cancer in pregnancy 
7KH DEGRPLQDO DQGSHOYLF VXUJHULHV VKRXOG EH SODQHG LQ
WKH QG WULPVHWDU RI SUHJQDQF\ WR SUHYHQWSUHPDWXUH
GHOLYHU\RUIHWDOORVV
*HQHUDODQHVWKHVLDGXULQJSUHJQDQF\LVDVVRFLDWHGZLWKIDU
PRUH SRVVLEOH FRPSOLFDWLRQV GXH WR WKH LQFUHDVHG EORRG
YROXPHDQGVWURNHYROXPHRIWKHKHDUWEXWWKHPHGLFL
QHVXVHGOLNHQLWURXVR[LGHRUKDORWKDQHDUHSURYHGWR
EHVDIHIRUWKHIHWXV>@
/DSDURVFRS\LVDOVRSRVVLEOHEXWRQO\IRUZHOOWUDLQHG
ODSDURVFRSLVWVVLQFHODUJHXWHUXVLVWKUHDWHQHGWREHKDU
PHGE\LQVHUWHGWURDFDUV
2QWKHRWKHUKDQGH[WUDDEGRPLQDOVXUJHU\LVXVXDOO\VDIH
ZLWKSURSHUSRVWRSHUWLYHWUHDWPHQWDQGSUHYHQWLYHZRPE
DQDOJHVLD>@
6HQWLQHOO\PSKQRGHPDSSLQJLQEUHDVWFDQFHUSDWLHQWVZLWK
DQLQMHFWLRQRI0%T7HFKQHWLXP7FZLWKDIHWDOH[SR
VXUHRIP*\ZDVVKRZQWREHVDIHGXULQJSUHJQDQF\
7KHHVWLPDWLRQRIIHWDOH[SRVXUHLQYXOYDUFDQFHULVDERXW
P*\ZKLFKLVDOVRLQWKHVDIHWKUHVKROG>@+RZHYHULWLV
QRWHGWKDWWKLVWHFKQLTXHVKRXOGEHXVHGRQO\LQDGD\SUR
WRFROZLWKDQH[WHQVLYHK\GUDWDWLRQWRPLQLPL]HWKHLUUDGLD
WLRQ HIIHFWV ,QVWHDGRISDWHQWEOXHZKLFK LVFRQWUDLQGLFDWHG
GXULQJSUHJQDQF\ IRU WKH ULVNRIDQDQDSK\ODFWLF UHDFWLRQ
,QGRF\DQLQHJUHHQPLJKWEHDVDIHRSWLRQ
 
Radiotherapy  
7KHHIIHFWVRIUDGLRWKHUDS\GLIIHUDFFRUGLQJWRJHVWDWLRQDODJH
RIWKHIHWXV,QWKHILUVWZHHNVRIJHVWDWLRQWKHHIIHFWRIUDGL
DWLRQLVWHUDWRJHQLFDQGDIWHUZDUGVFDUFLQRJHQLFZLWKDSRWHQ
WLDOLQGXFWLRQRIPDOLJQDQF\LQWKHILUVWGHFDGHRIFKLOG¶VOLIH
7KHSRWHQWLDOFRQVHTXHQFHVRIIHWDOH[SRVXUHWRUDGLRWKHUD
S\DUHSUHVHQWHGLQ7DEOH>@

7DEOH3RVVLEOHHIIHFWVRIUDGLRWKHUDS\RQSHJQDQF\
*HVWDWLRQDODJH (IIHFWRIUDGLRWKHUDS\
)URPFRQFHSWLRQWRGD\V /HWKDOHIIHFW
)URPZHHNV 0DOIRUPDWLRQV*URZWKUHWDUGDWLRQ
)URPZHHNV *URZWKDQGPHQWDOUHWDUGDWLRQ0LFURFHSKDO\
)URPZHHNVWRGHOLYHU\
6WHULOLW\
0DOLJQDQFLHV
*HQHWLFGHIHFWV

,QWKHWUHDWPHQWRIEUHDVWFDQFHULQHDUO\SUHJQDQF\WKH
DEVRUEHGIHWDOGRVHLVF*\DQGODWHUPRUHWKDQ*\
7KHIHWDOH[SRVXUHRI WKHUDSHXWLFGRVHVRI
F*\LVF*\LQHDUO\SUHJQDQF\DQGF*\RUPRUHLQ
ODWHSUHJQDQF\7KHUHIRUHZKHQGHFLGLQJZKHWKHUWRVWDUW
WKHUDGLDWLRQWUHDWPHQWGXULQJSUHJQDQF\LWVKRXOGEH
FRQVLGHUHGWKDWF*\DEVRUEHGGRVHLVDERUGHUOLQHIRU
IHWDOPDOIRUPDWLRQVZLWKLQFUHDVLQJULVNRILQIHWDO
DEVRUEHGGRVHRI*\>@7KHUHIRUHUDGLRWKHUDS\VKRXOG
EHDYRLGHGGXULQJSUHJQDQF\H[FHSWLQVHOHFWHGFDVHV
ZLWKIDUFDQFHUORFDOL]DWLRQDQGUHVSHFWHGVDIHW\PHDVXUHV
 
Chemotherapy 
,QSUHJQDQF\GXHWRFKDQJHVLQJDVWURLQWHVWLQDOPRWLOLW\
LQFUHDVHGSODVPDYROXPHOHDGLQJWRGHFUHDVHGSHDN
GUXJFRQFHQWUDWLRQLQWKHDPQLRWLFIOXLGDVDUGSKDUPD
FRORJLFDO VSDFH WKXVGHOD\LQJPHWDEROLVPDQGH[FUHWLRQ
ZLWKDSRWHQWLDOO\LQFUHDVLQJWR[LFLW\DQGLQFUHDVHGEORRG
IORZDQGUHQDOFOHDUDQFHDOWHUWKHSKDUPDFRNLQHWLFVRI
FKHPRWKHUDS\0RVWRIWKHF\WRWR[LFDJHQWVFDQSDVVDF
URVVWKHSODFHQWDDQGDUHWHUDWRJHQLFIRUWKHIHWXVEXW
WKH\DUHPRUHUDSLGO\HOLPLQDWHGWKDQWKHVDPHDJHQWVLQ
JHQHUDOSRSXODWLRQH[FHSWPHWKRWUH[DWHZKLFKLVFDSWX
UHGLQWKHDPQLRWLFIOXLGORQJHU1HYHUWKHOHVVWKHKLJKHVW
ULVNIRUWHUDWRJHQLFLW\LVJLYHQE\WKHDQWLPHWDEROLWHVDQG

0DOLJQDQWGLVHDVHVLQSUHJQDQF\   



DON\ODWLQJDJHQWV7KHPDOIRUPDWLRQVIUHTXHQF\LQWKHILUVW
WULPHVWHUUDQJHVIURPLQVLQJOHDQGLQSR
O\FKHPRWKHUDS\ZLWKDJHQHUDOSRSXODWLRQUDWHRI
>@UHDFKLQJXSWRDWWHUP>@7KHUHIRUHLQ
WKHILUVWWULPHVWHUFKHPRWKHUDS\VKRXOGEHDYRLGHG,Q
WKHVHFRQGDIWHUWKZHHNZKHQ&16LVGHYHORSHGRU
WKLUGWULPHVWHUPRVWF\WRVWDWLFVDUHVDIHWLOOWKHWKZHHN
RISUHJQDQF\>@7KHIHWDOSODVPDVDPSOHVRIGR[RUXEL
FLQHSLUXELFLQSDFOLWD[HODQGGRFHWD[HODUHEHORZ
DQGIRUWKDWUHDVRQDUHVDIHIRUVHFRQGDQGWKLUGWULPHVWHU
WUHDWPHQW+RZHYHUWKHULVNRISUHPDWXUHGHOLYHU\DQG
LQWUDXWHULQHJURZWKUHWDUGDWLRQVKRXOGEHNHSWLQPLQG 
7KHDGPLQLVWUDWLRQRIFKHPRWKHUDS\VKRXOGQRWJREH\RQG
WKHWKZHHNRISUHJQDQF\EHFDXVHGHOLYHU\ZLWKLQWZR
ZHHNVRIWKHODVWFKHPRWKHUDS\GRVHPD\OHDGWRIHWDOQHX
WURSHQLD $QWLQHRSODVWLF GUXJV DUH H[FUHWHG LQ WKH EUHDVW
PLONDQGWKHUHIRUHEUHDVWIHHGLQJVKRXOGEHDYRLGHG>@
6WXGLHVRIWKHORQJWHUPHIIHFWVRQIHWXVHVH[SRVHGLQXWHUR
WRFKHPRWKHUDS\VKRZHGQRPDMRUQHXURORJLFGHILFLWVQRU
SV\FKRORJLFDOFKDQJHVLQWKHRIIVSULQJ>@/DWHSRWHQ
WLDOULVNRIFKHPRWKHUDS\GXULQJSUHJQDQF\PLJKWEHFDUFL
QRJHQQHVLVLQRIIVSULQJDVZHOODVLQWHOOHFWXDODQGUHSUR
GXFWLYHLPSDLUPHQW>@
 
Prognosis 
,QPDOLJQDQWGLVHDVHVGXULQJSUHJQDQF\WKHSURJQRVLV
LVWKHVDPHDVLQJHQHUDOSRSXODWLRQFDQFHUVRIWKHVDPHVWDJH
ORFDOL]DWLRQDQGW\SH%UHDVWDQGRYDULDQFDQFHUVKDYHZRUVH
SURJQRVLVLIGLDJQRVHGGXULQJODFWDWLRQ6RPHFDQFHUVDUH
GHWHFWHG UDWKHU ODWH VLQFHSUHJQDQF\PD\FRQFHDO WKH
V\PSWRPV >@ 7HUPLQDWLRQ RI SUHJQDQF\ LV LQGLFDWHG LQ
FDVHVRIHLWKHUKLJKDEVRUEHGIHWDOUDGLDWLRQGRVHRUKLJK
JUDGHDJJUHVVLYHRUPHWDVWDWLFFDQFHU
 
Counselling and treatment plan of pregnant patient 
with malignant disease 
7KHWUHDWPHQWSODQRIDSUHJQDQWSDWLHQWZLWKFDQFHUKDVWKUHH
SRVVLELOLWLHVWHUPLQDWLRQRISUHJQDQF\SRVWSRQHPHQWRIWUHDW
PHQWWRUHDFKIHWDOYLDELOLW\WUHDWPHQWGXULQJSUHJQDQF\
$FFRUGLQJWRZHVWHUQPHGLFLQHDSUHJQDQWZRPDQZLWKD
PDOLJQDQW GLVHDVH VKRXOG EH DFFHSWHG DV DQ DXWRQRPRXV
SHUVRQZLWKWKHULJKWWRFKRRVHEHWZHHQVHYHUDOSRVVLELOL
WLHVIRUWUHDWPHQWLQWKHEHVWLQWHUHVWRIKHUVHOIDQGKHUIHWXV
6KHVKRXOGEHSUHVHQWHGZLWKDOOULVNVDQGRSSRUWXQLWLHV
ZKLOHFKRRVLQJZKHWKHUWREHWUHDWHGWRSRVWSRQHWUHDWPHQW
RU WR WHUPLQDWH SUHJQDQF\ ,W LV KLJKO\ GLIILFXOW WR FKRRVH
ZKLFKLVWKHEHVWRIIHUDQGDWWKHVDPHWLPHWRPLQLPL]H
WKHULVNERWKIRUWKHPRWKHUDQGIRUWKHFKLOG,WLVYHU\
GHOLFDWHDQGFKDOOHQJLQJIRUWKHGRFWRUWRPDNHWKHEHVW
DSSURDFKWRWKHIDPLO\DQGWRH[SODLQDOODVSHFWVRIWKH
GLVHDVHDQGWUHDWPHQWRSWLRQVLQWKHODQJXDJHWKDWFDQEH
FRPSOHWHO\ XQGHUVWRRG E\ WKH SDWLHQW DQG KHU FORVHVW
IDPLO\1HYHUWKHOHVVWKHGHFLVLRQVKRXOGEHPDGHWRJHWKHU
ZLWKWKHSDWLHQWDQGKHUFORVHVWIDPLO\LQKHUDQGKHUEDE\¶V
EHVWLQWHUHVW

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$EVWUDFW

7KHVDIHDQGHIIHFWLYHDQDOJHVLDGXULQJDQGDIWHUVXUJHU\
LVDQLPSRUWDQWFOLQLFDOVRFLDODQGHFRQRPLFSUREOHP
7KHJRDORIJRRGDQDOJHVLDLVDQLQGLYLGXDOEDODQFLQJWKDW
SDWLHQW
VSDLQLVUHGXFHGWRDORZOHYHODQGVLGHHIIHFWV
DUHPLQLPL]HG'DWDIURPWKHOLWHUDWXUHVXJJHVWJHQHWLF
GLIIHUHQFHVEHWZHHQSDWLHQWVLQWKHLUDELOLW\WRPHWDER
OL]HDSDUWLFXODUGUXJ7KHHIIHFWRIWKHGUXJLVGHWHUPL
QHGE\LQWHUUHDFWLRQRIVHYHUDOJHQHWLFSRO\PHUSKLVPV
WKDWDIIHFW WKHSKDUPDFRNLQHWLFVDQGSKDUPDFRG\QDPLFV
RI WKHGUXJ LQFOXGLQJGLIIHUHQFHV LQSRWHQF\RIELQGLQJ
WRUHFHSWRUVDQGDFWLYLW\RIGUXJHQ]\PHVDQGWUDQVSRUW
WHUV7KHUHLVHYLGHQFHVXJJHVWLQJWKDWPXWDWLRQVRIWKH
PXRSLRLGUHFHSWRUJHQHDIIHFWVLQWHULQGLYLGXDOGLIIHUHQ
FHV LQRSLRLG VHQVLWLYLW\7KLV UHYLHZRI WKH OLWHUDWXUH
DLPVWRDQDO\]HWKHFXUUHQWNQRZOHGJHRQWKHLPSDFWRI
JHQHWLF SRO\PRUSKLVPV RI &<3$ $%&%&
$%&%DQG2350$*JHQHRQDQDOJHVLF
HIIHFW DQG VLGH HIIHFWV RI RSLRLGV LQ WKH WUHDWPHQW RI
SRVWRSHUDWLYHSDLQ

.H\ZRUGV SKDUPDFRJHQHWLFV RSLRLGV SRVWRSHUDWLYH
SDLQSRO\PRUSKLVPV
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Apstrakt 

Bezbednata i efektivna analgezija vo tek i po 
hirur{kite intervencii pretstavuva va`en kli-
ni~ki, socijalen i ekonomski problem. Celta na 
dobrata analgezija e indiviualno balansirawe 
na analgeticite so koi kaj pacientot bolkata }e 
se svede na najnisko nivo, a nesakanite efekti 
}e se minimiziraat. Podatocite od literaturata  
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sugeriraat na genetskite razliki pome|u pa-
cientite vo nivnata sposobnost da metabolizi-
raat odreden lek. Efektot na lekot e determi-
niran od interreakcijata na nekolku genetski 
polimorfizmi koi vlijaat vrz negovata farma-
kokinetika i farmakodinamika, vklu~uvaj}i gi 
razlikite vo potentnosta na vrzuvawe za  recep-
torite kako i aktivnosta na metabolizira~kite 
enzimi i transporteri. Ima dokazi koi sugeri-
raat deka mutacii na PX-opoidniot receptoren 
gen vlijaat vrz interindividualnite razliki vo 
opioidnata osetlivost. Ovoj pregled od lite-
raturata ima za cel da gi analizira dosega{nite 
soznanija za vlijanieto na genetskite polimor-
fizmi na &<33$4, $%&%1 &3435, $%&%1 2677 i 
23501 $118* genot vrz analgetskiot efekt i 
nesakanite efekti  na opioidite pri tretmanot 
na postoperativna bolka.
 
Klu~ni zborovi: farmakogenetika, opioidi, 
postoperativna bolka, polimorfizmi
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,QWURGXFWLRQ

2QHRIWKHPRVWLPSRUWDQWREMHFWLYHVGXULQJVXUJHU\DQG
HDUO\SRVWRSHUDWLYHSHULRG LVSDLQ UHOLHIZLWKPLQLPDO
VLGHHIIHFWVRIDQDOJHVLFVXVHG7KHVDIHDQGHIIHFWLYH
DQDOJHVLDGXULQJDQGDIWHUVXUJHU\LVDQLPSRUWDQWFOL
QLFDO VRFLDO DQG HFRQRPLF SUREOHP 7KLV SUREOHP LV
LPSRUWDQW GXH WR LQGLYLGXDO GLIIHUHQFHV EHWZHHQ SD
WLHQWV VHQVLWLYLW\ FRPSDUHG WR RSLRLG DQDOJHVLFV XVHG
(DFK\HDU LQ WKH86DORQHPRUHWKDQPLOOLRQFKLO
GUHQDQGDGXOWVDUHVXEMHFWHGWRSDLQIXOVXUJLFDOSURFH
GXUHVZKLOHZRUOGZLGHPRUHWKDQPLOOLRQSDWLHQWV
DUH LQ QHHG RI DQ\ W\SH RI VXUJHU\ ZLWKLQ RQH \HDU
0DQ\ SDWLHQWV FRSH ZLWK LQDGHTXDWH SDLQ FRQWURO RU
VLGHHIIHFWVRIRSLRLGV WKDWDUHFRPPRQO\XVHG LQ WKH
HDUO\SRVWRSHUDWLYHSHULRG7KHJRDORIJRRGDQDOJHVLD
LVLQGLYLGXDOEDODQFLQJWKDWSDWLHQW
VSDLQLVUHGXFHGWR
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
3KDUPDFRJHQHWLFVRIRSLRLGWKHUDS\LQWUHDWPHQWRISRVWRSHUDWLYHSDLQ   



DORZOHYHODQGVLGHHIIHFWVDUHPLQLPL]HG7KHUHDUH
PDQ\YDULDEOHVWKDWGHWHUPLQHWKHGHJUHHRISDLQDJH


)LJ9DULDWLRQLQRSLRLGUHVSRQVLYHQHVV


)LJ6FKHPDWLFRIVRPHSULQFLSOHSURFHVVHVSRWHQWLDOO\
FRQWULEXWLQJWRYDULDWLRQVLQRSLRLGUHVSRQVLYHQHVV
+RZDUG+69DULDWLRQVLQ2SLRLG5HVSRQVLYHQHVV
3DLQ3K\VLFLDQ
ZHLJKWVH[UDFHSUHVHQFHRIDQ[LHW\DQGW\SHRIVXU
JHU\ >@1HZUHVHDUFKVXJJHVWVWKDWWKHGLIIHUHQWVWUXF
WXUH RI WKH JHQHV UHVSRQVLEOH IRU D SDUWLFXODU SDUW RI
SKDUPDFRNLQHWLFVRUSKDUPDFRG\QDPLFVRIRSLRLGVDIIHFW
HIILFDF\6WXGLHVGRQHRQDQLPDOVDQGKXPDQVVXJJHVW
WKDWVRPHPHWDEROL]LQJHQ]\PHVDQGWUDQVSRUWHUVSOD\DQ
LPSRUWDQWUROH LQRSLRLGPHWDEROLVPLPSDFWLQJRSLRLG
PRYHPHQWLQDQGRXWRIRSLRLGWDUJHWFHOOV7KLVSURFHVV
KDVWKHSRZHUWRLQIOXHQFHWKHLQWHULQGLYLGXDOGLIIHUHQFHV
LQWKHFRQFHQWUDWLRQRIWKHRSLRLGLQEORRGDQGEUDLQ>@

9DULDWLRQVLQWKHSKDUPDFRNLQHWLFVRIRSLRLGV
 
1.a. Opioid  metabolizers 

,QWKHOLWHUDWXUHJHQHWLFGLIIHUHQFHVEHWZHHQSDWLHQWVLQ
WKHLUDELOLW\WRPHWDEROL]HDSDUWLFXODUGUXJDUHSUHVHQWHG
2SLRLGDQDOJHVLFVDUHPHWDEROLVHGPDLQO\E\F\WRFKURPH
3V\VWHPDQGOHVVWKDQE\""8'3JOXFXURQRV\OWUDQV
IHUDVHV8*7VSDUWLFLSDWLQJLQWKHVHFRQGDU\PHWDEROLF
SURFHVVHV&RGHLQGUXJFDQEHWRWDOO\LQHIIHFWLYHLQ
RIWKH$VLDQSRSXODWLRQGXHWRPXWDWLRQRIWKHHQ]\PH
&<3' ZKLFK LV QHFHVVDU\ IRU PHWDEROLVP RI WKH
GUXJ LQ WKH DFWLYH VXEVWUDWH 7KHUH DUH RWKHU JHQHWLF
FKDQJHV WKDWPD\ DIIHFW D SDUWLFXODU SDUW RI WKH GUXJ
PHWDEROLVPDQGLQFUHDVHRUGHFUHDVHRI LWVHIILFLHQF\
>@*HQHWLFYDULDELOLW\LQWKHH[SUHVVLRQRUGHQVLW\RI
RSLRLGUHFHSWRUV UHFHSWRUSRWHQWLDORUDELOLW\ WRWUDQV
IHUPD\H[SODLQWKHGLIIHUHQWVHQVLWLYLW\LQSDWLHQWVRQ
GUXJPRUSKLQH$OVR YDULDELOLW\ LQ WKH H[SUHVVLRQ RI
HQ]\PHVUHVSRQVLEOHIRUWKHPHWDEROLVPRIRSLRLGVPD\
DIIHFWGLIIHUHQFHVLQLQGLYLGXDOFRQVXPSWLRQRIRSLRLG
DQDOJHVLFVDQGWKHLUWR[LFLW\,QWKHIXWXUHSKDUPDFRJHQH
WLFPDSSLQJFDQVHUYHDVDSUHGLFWRURILQGLYLGXDOGR
VDJH>@7KHHIIHFWRIWKHGUXJLVGHWHUPLQHGE\LQWHUUHDF
WLRQ RI VHYHUDO JHQHWLF SRO\PRUSKLVPV WKDW DIIHFW WKH
SKDUPDFRNLQHWLFVDQGSKDUPDFRG\QDPLFVRIWKHGUXJ
LQFOXGLQJ GLIIHUHQFHV LQ SRWHQF\ RI ELQGLQJ WR UHFDS
WRUV7RJHWKHURIWKHHIIHFWVRIFOLQLFDOO\XVHG
GUXJVDUHDOWHUHGE\JHQHWLFGLIIHUHQFHVLQHQ]\PHVLQYRO
YHG LQ WKHLUPHWDEROLVP (Q]\PH V\VWHP F\WRFKURPH
3&<3LV WKHELJJHVWSDUWEHFDXVHWKLVV\VWHPLV
UHVSRQVLEOHIRURI WKHSKDVH,PHWDEROLVPRI WKH
GUXJ7KHUHDUHIRXUPHWDEROLFVWUXFWXUHVE\WKHHQ]\PH
V\VWHP UHVSRQVLEOH IRU WKHPHWDEROLVPRIGUXJV30
SRRUPHWDEROL]HUV,0LQWHUPHGLDWHPHWDEROL]HUV(0
H[WHQVLYH PHWDEROL]HUV DQG 80XOWUDUDSLG PHWDEROL]HUV
>@*HQHWLFSRO\PRUSKLVPVSOD\DQ LPSRUWDQW UROH LQ
YDULDWLRQVRIVHQVLWLYLW\ WR WKHGUXJ3DWLHQWVZLWKJH
QHWLFHQ]\PHV\VWHPWKDWEHORQJWRWKHJURXSRI30
SRRU PHWDEROL]HUV KDYH DW OHDVW RQH PXWDQW LQDFWLYH
DOOHOHV ZLWKLQ WKH JHQH DQG PD\ H[KLELW PRUH VLGH
HIIHFWVZLWK QRUPDO GRVH RI WKH GUXJ GXH WR UHGXFHG
PHWDEROLVPDQGLQFUHDVHGFRQFHQWUDWLRQRIWKHGUXJLQ
WKH EORRG 3DWLHQWV LQ WKH JURXS RI VWURQJ (0PHWD
EROL]HUVRUWKRVHZLFKKDYHWZRDFWLYHDOOHOHVZLWKLQ
WKHJHQHWLFV\VWHPWKDWHQFRGHVHQ]\PHVIRUGLVVROXWLRQ

']DPED]RYVND7UDMNRYVND9et al.   



RIWKHGUXJDUHH[SHFWHGWRKDYHDJRRGUHVSRQVHWRWKH
GUXJ WKH\ WDNH &OLQLFDOO\ UHOHYDQW &<3$ HQ]\PHV
&<3$&<3$DQG&<3$VXEVWUDWHKDYHVLPLODU
FKDUDFWHULVWLFVDQGDUHORFDWHGSUHGRPLQDQWO\LQWKHOLYHU
&<3$LVWKHODUJHVWF\WRFKURPH3V\VWHPSUHVHQW
LQWKHOLYHU7KHUHLVDODUJHLQWHULQGLYLGXDOYDULDELOLW\LQ
&<3$JHQHH[SUHVVLRQ>@'LIIHUHQFHVLQPHWDEROLVP
RIFRGHLQEHWZHHQVWURQJDQGSRRUPHWDEROL]HUVKDYH
LQIOXHQFH RQ WKH DQDOJHVLF HIILFLHQF\ LQ SDWLHQWVZKR
UHFHLYHGFRGHLQE\ WKH3&$SXPSSDWLHQWFRQWUROOHG
DQDOJHVLD3DWLHQWVDFFRUGLQJWRJHQHWLFDQDO\VLVRIPH
WDEROL]LQJHQ]\PHVZHUHLQWKHJURXSRISRRUPHWDER
OL]HUV 30UHFHLYHGDJUHDWHUFRQFHQWUDWLRQRIWKHGUXJ
GXHWRLQDGHTXDWHDQDOJHVLDXQOLNHSDWLHQWVZKRZHUH
VWURQJPHWDEROL]HUV(0>@7KHVWXG\IRUHIILFDF\RI
WUDPDGRO LQ WKH WUHDWPHQWRISRVWRSHUDWLYHSDLQ IURP
SDWLHQWVLQWKHJURXSRIVWURQJPHWDEROL]HUVDQGLQ
WKHJURXSRISRRUPHWDEROL]HUVRI30DQGRI
WKH(0ZHUHWUDPDGROLQVHQVLWLYHRI30DQG
RI(0KDGDQHHGIRUDGGLWLRQDODQDOJHVLD>@7KHJH
QHWLF SRO\PRUSKLVP RI RSLRLG PHWDEROL]LQJ HQ]\PHV
KDVJUHDWYDULDELOLW\DQGDIIHFWWKHSKDUPDFRNLQHWLFVRI
RSLRLGDQDOJHVLFHIILFDF\DQGWR[LFLW\>@

1.b. Opioid transporters 

'UXJWUDQVSRUWHUVDUHLPSRUWDQWVWUXFWXUDOSURWHLQVWKDW
DIIHFWDEVRUSWLRQGLVWULEXWLRQDQGHOLPLQDWLRQRIRSLRLGV
>@,QWKHJDVWURLQWHVWLQDOWUDFWDQGWKHOLYHUFHOOVWKH\
KDYHWKHSRZHUWRDIIHFWWKHELRDYDLODELOLW\RIRSLRLGV
LPSRUWHGWKURXJKWKHJDVWURLQWHVWLQDOWUDFWE\UHGXFLQJ
RU LQFUHDVLQJ WKH LQWHVWLQDODEVRUSWLRQDQGELOLDU\HOLPL
QDWLRQ>@7KHDFWLYLW\RIWUDQVSRUWHUVDWWKHEORRG
EUDLQ EDUULHU KDYH WKH SRWHQWLDO WR DIIHFW WKH FOLQLFDO
HIILFDF\DQGVDIHW\RIRSLRLGV7KHPDLQDFWLRQRIWKHVH
GUXJVLVLQWKHEUDLQ>@2SLRLGWUDQVSRUWHULVDFWLQJDV
GUXJWUDQVSRUWRXWRIWKHWDUJHWFHOOV7KHHIIHFWLYHQHVV
RIFDUULHUVGHSHQGVRQWKHFURVVLQJRIWKHRSLRLGWKURXJK
ELRORJLFDOPHPEUDQHV7KHUHDUHWZRODUJHIDPLOLHVRI
RSLRLG WUDQVSRUWHUV LQWHJUDWHG LQ WKHSKDUPDFRNLQHWLFV
RI WKHVHGUXJVZKLFKDUH$73ELQGLQJFDVVHWWH $%&
HIIOX[WUDQVSRUWHUVDQGVROXWHFDUULHU6/&LQIOX[WUDQV
SRUWHUV>@$%&WUDQVSRUWHUVHIIOX[IDPLO\FRQWDLQVQHDU
O\DFWLYHSRO\PRUSKLVPVGLYLGHGLQWRVHYHQVPDOOHU
JURXSV>@7KHPRVWVWXGLHGVRIDUE\$%&WUDQVSRU
WHUVLV$%&%0'53JOXFRSURWHLQ3JSHIIOX[
WUDQVSRUWHUZKLFKRSHUDWHVRQWKHFDSLOODU\HQGRWKHOLDO
FHOOVRIWKHEORRGEUDLQEDUULHUDQGEORRG&6)EDUULHU
>@2SLRLGDQDOJHVLDLVGHOD\HGLQPLFHZLWKDJHQHWLF
PXWDWLRQLQWKH3JOXFRSURWHLQ0RUSKLQHPHWKDGRQH
ORSHUDPLGHDQGIHQWDQ\ODUH3JOXFRSURWHLQVXEVWUDWHV
>@$%&%JHQHZLFKLVHQFRGLQJ3JSLVKLJKO\SR
O\PRUSKLFZLWKRYHULGHQWLILHGVLQJOHSRO\PHUSKLVPV
0RVWJHQHWLFSRO\PRUSKLVPKDVEHHQUHVHDUFKHGLQH[RQ
LWLV&7ZKLFKKDVDGLIIHUHQWGLVWULEXWLRQDQG
IUHTXHQF\RISHRSOHZLWKGLIIHUHQWHWKQLFEDFNJURXQGV
7KHUHDUHFRPSHOOLQJGDWDWKDWWKHGLVWULEXWLRQRIPRUKL
QHLQWKHEUDLQZKLFKLVWUDQVSRUWHGE\3JSLVGHSHQ
GHQWRQJHQHWLFSRO\PRUSKLVPRI$%&%7KHUH
LVDFRQQHFWLRQEHWZHHQLQFUHDVHGFRQFHQWUDWLRQRIPRU
SKLQH LQ&6)LQSDWLHQWVPXWDQWKRPR]\JRXVFRPSDUHG
WR $%&%JHQH >@7KH H[SODQDWLRQ LV WKDW SD
WLHQWVZKR KDYH WZRPXWDQW DOOHOHV RI WKLV JHQH ODFN
DSSURSULDWHDFWLYHHIIOX[WUDQVSRUWRIRSLRLGVXEVWDQFH
3JS LW LQFUHDVHV WKH FRQFHQWUDWLRQRI WKHRSLRLG LQ
WKHOLTXRUDQGRFFXUPRUHVHYHUHVLGHHIIHFWVVXFKDV
VHGDWLRQ)URPWKLVJURXSRIJHQHV UHVSRQVLEOH IRU3
JSDVWKHPDLQWUDQVSRUWHURIRSLRLGGUXJVLQDQGRXW
RIWKHWDUJHWFHOOVDQGJHQH$%&%
3DWLHQWVZLWKDWOHDVWRQHPXWDQWDOOHOHLQERWK$%&%
JHQHV$%&%DQGKDYHVLJQLILFDQWO\KLJKHU
FRQFHQWUDWLRQRI ORSHUDPLGHLQSODVPDXQOLNH WKHSD
WLHQWV ZKR KDYH WZR ZLOGW\SH DOOHOHV RI WKHVH WZR
JHQHV>@0XWDWLRQRIWKHJHQH$%&%DIIHFWV
WKHFRQFHQWUDWLRQRIRSLRLGVXEVWDQFHLQWKHEORRGDQG
DGYHUVHHIIHFWV>@,QKLVVWXG\&DPSDet alSOD
FHG WKH K\SRWKHVLV WKDW SDWLHQWV ZKR KDYH WZRZLOGH
W\SHDOOHOHVRIWKHJHQHUHVSRQVLEOHIRURSLRLGWUDQVSRUW
$%&%&&DQG WZRPXWDQW DOOHOHVRI WKHJHQH
HQFRGLQJWKHPXRSLRLGUHFHSWRU2350**ZLOO
EHWKHOHDVWVHQVLWLYHRIRSLRLGVZRUVWUHVSRQGHUV2Q
WKHRWKHUKDQGSDWLHQWVZLWKWZRPXWDQWDOOHOHVRIWKH
JHQH$%&%77 KDYLQJ LQHIIHFWLYH HIIOX[ WUDQV
SRUW RI WKH RSLRLG RXW RI WKH FHOO DQG WZRZLOGH W\SH
DOOHOHVRIWKHJHQHHQFRGLQJWKHRSLRLGUHFHSWRU2350
 $$ DUH H[SHFWHG WR EH PRVW VHQVLWLYH WR RSLRLG
WKHUDS\ EHVW UHVSRQGHUV ,Q D UHWURVSHFWLYH VWXG\ RI
&ROOHUet al WKHDXWKRUVFRQFOXGHGWKDW WKHYDULDELOLW\
RI WKH$%&%JHQHDIIHFWV WKHGDLO\QHHGVRIPHWKD
GRQH3DWLHQWVZKRKDGWZRDFWLYHDOOHOHVRIWKLVJHQH
DFWLYH HIIOX[ WUDQVSRUWZHUH LQ QHHG RI KLJKHU GDLO\
GRVHVWKDQLQSDWLHQWVZKRKDGDWOHDVWRQHPXWDQWDOOH
OHRIWKHVDPHJHQHLQDFWLYHHIIOX[WUDQVSRUW>@9DULD
ELOLW\LQWKHGHJUHHRISDLQDQGWKHQHHGIRURSLRLGVZDV
VLJQLILFDQWO\DVVRFLDWHGZLWKJHQHWLFSRO\PRUSKLVPSDUWL
FXODUO\ WDNLQJLQWRDFFRXQWWKHFRPELQHGVWUXFWXUHRISR
WHQWLDOSUHGLFWRUVJHQHVUHVSRQVLEOHIRUFHUWDLQSDUWVRIWKH
SKDUPDFRNLQHWLFVDQGSKDUPDFRG\QDPLFVRIWKHVHGUXJV

9DULDWLRQVLQWKHSKDUPDFRG\QDPLFVRIRSLRLGV

2.a. Opioid receptors 

0XNDSSDDQGGHOWDRSLRLG UHFHSWRUVDUHHQFRGHGE\
2350235.235'DQGDOOJHQHVKDYHSRO\PHU
SKLVP7KHUHLVHYLGHQFHWRVXJJHVWWKDWPXWDWLRQVRIWKH
PXRSLRLG UHFHSWRU JHQH DIIHFW LQWHULQGLYLGXDO GLIIHUHQ
FHVLQRSLRLGVHQVLWLYLW\>@2350JHQHFDQRFFXULQ
WKH IROORZLQJDOOHOLFSUHVHQWDWLRQ$$KRPR]\JRXVZLWK
ZLOGH W\SH DOOHOH KHWHUR]\JRXV $*ZLWK RQH PXWDQW
DOOHOHDQG**KRPR]\JRWHVZLWKWZRPXWDQWDOOHOHV,W
LVDVVXPHGWKDWSDWLHQWVZLWKWZRZLOGHW\SHDOOHOHV$$
KDYH D VWURQJ SRWHQWLDO WR ELQG WKH RSLRLG VXEVWDQFH
XQOLNH SDWLHQWV ZLWK DW OHDVW RQH PXWDQW DOOHOH KDG D

3KDUPDFRJHQHWLFVRIRSLRLGWKHUDS\LQWUHDWPHQWRISRVWRSHUDWLYHSDLQ   



ZHDN DIILQLW\ DQG SRZHU WR ELQG RSLRLG GUXJ 6LQJOH
QXFOHRWLGHSRO\PRUSKLVPRI$!*ZLWKLQWKH2350
PXRSLRLG UHFHSWRU JHQH UHVXOWLQJ LQGLIIHUHQW SHUIRU
PDQFHRIRSLRLGDQDOJHVLD SUHVHQWHG LQSDWLHQWVZLWK
PDOLJQDQWGLVHDVHKRPR]\JRXVWRWKHPXWDQWDOOHOH**
ZKRUHFHLYHGKLJKHUGRVHVRIPRUSKLQHIRUSDLQUHOLHI
XQOLNHSDWLHQWVZLWKKRPR]\JRXVZLOGW\SHDOOHOHV$$
>@,QDVWXG\WKDWHYDOXDWHVFDQGLGDWHJHQHVIRUSDLQ
$*RI2350JHQHLVUDWHGHLJKWVFRULQJV\VWHP
ZKHUHWKHKLJKHVWJUDGHZDVQLQH>@
2QH RI WKH ILUVW H[SHULPHQWDO VWXG\ RQ WKH SRVVLEOH
UHODWLRQVKLSEHWZHHQJHQHWLFSRO\PRUSKLVPZLWKLQWKH
2350JHQHDQGWKHGHJUHHRISDLQLVPDGHLQWKH86
LQWKHVWXG\RI)LOOLQJLPet al7KLVVWXG\IRXQGWKDWWKHUH
DUHGLIIHUHQFHVLQWKHOHYHORISDLQFDXVHGE\SDLQIXOVWL
PXOLWKHUPDOPHFKDQLFDODQGLVFKHPLFLQSDWLHQWVZLWK
GLIIHUHQWSURILOH2350JHQH>@$QRWKHUVWXG\LQYHV
WLJDWLQJ WKHFRUUHODWLRQEHWZHHQ$!*SRO\PHUSKLVP
DQGJHQHWLFUHTXLUHGGRVHRIPRUSKLQH3&$SDWLHQWFRQ
WUROOHGDQDOJHVLDDPRQJWKHSDWLHQWVDIWHUNQHHDUWKUR
SODVW\ VXUJHU\3DWLHQWVZLWK KRPR]\JRXVYDULDQW **
FRQVXPHGDERXWKLJKHUDPRXQWRIPRUSKLXPXQ
OLNH SDWLHQWV ZKR ZHUH KHWHUR]\JRXV RU KRPR]\JRXV
ZLWKZLOGW\SHDOOHOH$$IRUKRXUVSRVWRSHUDWLYHO\
LQYHVWLJDWLRQ'HPRJUDSKLFGDWDDUHQRWFRUUHODWHZLWK
SDLQDQGRSLRLGFODLP>@'XULQJ WKH UHVHDUFKGRQH
DPRQJWKHZRPHQDIWHUK\VWHUHFWRP\SDWLHQWVKRPR]\
JRXVZLWKPXWDQWDOOHOHV**ZLWKLQWKH$!*SRO\
PRUSKLVPUHTXLUHGDKLJKHUGRVHRIPRUSKLQHWR
FRQWURO SRVWRSHUDWLYH SDLQ XQOLNH SDWLHQWV KRPR]\JRXV
ZLOGW\SHDOOHOHV$$LQWKHILUVWKRXUVDIWHUDEGRPL
QDOK\VWHUHFWRP\ >@6LJQLILFDQWGLIIHUHQFHEHWZHHQ
WKHGHJUHHRISDLQDQG$!*JHQRW\SHZDVIRXQGLQ
WKHVWXG\FRQGXFWHGLQSDWLHQWVZLWKPDOLJQDQWGLVHDVH
WUHDWHGZLWKPRUSKLQHLQWKHILUVWWZRPRQWKVRIWKHUDS\
,QWKHILUVWVHYHQGD\VRIVWDUWLQJWUHDWPHQWZLWKPRU
SKLQHSDWLHQWVZLWKKRPR]\JRXVZLOGW\SHDOOHOH$$
KDGZHDNHUSDLQIURPEDVHOLQH LQFRQWUDVW WRSDWLHQWV
KRPR]\JRXVPXWDQWW\SHDOOHOHV**LQZKLFKWKHUHV
SRQVHWRSDLQNLOOHUVRQWKHOHYHORISDLQZDVLQVLJQLILFDQW
>@7KHVWXG\RI6LDet alPDGHLQ(QJODQGLQFOXGHG
IHPDOHVWXPSRSHUDWHGE\FDHVDUHDQVHFWLRQ7KH
ZRPHQZHUHGLYLGHGLQWRJURXSVDFFRUGLQJWRJHQRW\
SH$$JURXS*URXS$*DQG**JURXS$OOSDWLHQWV
ZHUHJXLGHGLQVSLQDODQHVWKHVLDPDUFDLQHPO
PRUSLQHPJLQWUDWKHFDO3RVWRSHUDWLYHO\WKH\ZHUH
SODFHGRQ3&$ SDWLHQW FRQWUROOHG DQDOJHVLD DQG IROOR
ZHG  KRXUVZLWK WKH IROORZLQJ SDUDPHWHUV HYHU\ 
KRXUVSDLQ9$6YLVXDODQDOORJVFDOHQDXVHDDQGSUX
ULWXV7KHFRQFOXVLRQIURPWKLVVWXG\LVWKDW$*SR
O\PRUSKLVPRIKXPDQPXRSLRLGUHFHSWRUJHQHKDYHD
VLJQLILFDQW HIIHFW RQ WKH SHUFHSWLRQ RI SDLQ QHHG IRU
DQDOJHVLFVDQGWKHRFFXUUHQFHRIQDXVHDDVDVLGHHIIHFWLQ
SDWLHQWV ZKR UHFHLYHG LQWUDWKHFDO PRUSKLQH DQG LQWUD
YHQRXV3&$SRVWRSHUDWLYHO\3DWLHQWVZLWK$$JHQRW\
SHKDGWKHIDLQWHVWSDLQUHFHLYHGOHVVPRUSKLQHLQWUD
YHQRXVO\LQWKHSRVWRSHUDWLYHSHULRGDQGKDGDKLJKHU
LQFLGHQFHRIQDXVHDDQGYRPLWLQJ3DWLHQWVIURPJURXS
**KDGWKHVWURQJHVWSDLQ>@6WXG\RI)XNXGDet al
PDGHLQ-DSDQLQWKHILHOGRIRUDOVXUJHU\SURGX
FHVUHVXOWVWKDWRQHRIWKHILYHPRVWFRPPRQVLQJOHQXF
OHRWLGHJHQHWLFSRO\PRUSKLVPV2350JHQHUHVSRQVLEOH
IRUPXRSLRLGUHFHSWRUVLQIOXHQFHWKHSHUFHSWLRQRISRVW
RSHUDWLYH SDLQ DQG WKH QHHG RI IHQWDQ\O 7KLV VWURQJ
RSLRLGLVOHVVHIIHFWLYHLQSDWLHQWVZLWKD*DOOHOHRIWKH
2350* XQOLNH SDWLHQWVZLWK WKH$ DOOHOH >@
7KHVWXG\PDGHLQ&KLQDSDWLHQWVDIWHUJ\QHFROR
JLFDO LQWHUYHQWLRQVDQDO\]HV WKH UHODWLRQRI WKHGHJUHH
RISDLQDQG WKHQHHG IRU IHQWDQ\O 3&$ZLWK$*
SRO\PRUSKLVPRIWKHPXRSLRLGUHFHSWRUJHQH2350
)HQWDQ\O FRQVXPSDWLRQ LV JUHDWHU LQ SDWLHQWV ZLWK *
DOOHOH2350JHQHWLFDQDO\VLVPD\EHDSUHGLFWRURI
RSLRLG VHQVLWLYLW\ DQG WRRSWLPL]HSRVWRSHUDWLYHSDLQ
FRQWURO>@7KHLPSDFWRIJHQHWLFSRO\PRUSKLVP$*
ZLWKLQ WKH2350JHQHRQ WKH OHYHO RISDLQZDV UH
VHDUFKHGLQDVWXG\LQSDWLHQWVZLWKGLDEHWHVDQGGLDEH
WLF IRRW9DULDWLRQVZLWKLQWKLVJHQHLVFORVHO\UHODWHGWR
WKH GHJUHH RI SDLQ 3DWLHQWV ZLWK PXWDQW W\SH DOOHOHV
ZLWKLQWKH2350KDGZHDNHUSDLQWKDQRWKHUSD
WLHQWV>@$IWHUWKHLQLWLDODVVXPSWLRQV2350JHQH
WKDW LV UHVSRQVLEOH IRU ELQGLQJ WKH GUXJ PRUSKLQ WR
RSLRLGUHFHSWRUV'HEet alH[SORUHGWKHDVVRFLDWLRQRI
JHQHWLFYDULDWLRQVZLWKLQWKLVJHQHDQGDGGLFWLRQWRKH
URLQDQGDOFRKROXVHDPRQJ,QGLDQSRSXODWLRQ3DWLHQWV
ZKRFRQVXPHGKHURLQDQGDOFRKRODQGKDG*DOOHOHLQ
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METODI ZA VASKULARNA KONTROLA PRI RESEKCII NA CRN DROB PORADI 
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SRWHQWLDOO\ OHWKDORXWFRPH7KHUHIRUH LQ WKH ODVWGH
FDGHVWKHUHKDVEHHQDVLJQLILFDQWGHYHORSHPHQWRIWHFK
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&RQFOXVLRQ3ULQJOHPDQHXYHU LVDVLPSOHDQGHIIHFW
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Apstrakt  
 
Voved. Masivnata zaguba na krv pri izvr{uva-
we resekcii na crn drob prodol`uva da bide se-
riozen problem so potencijalno letalen ishod. 
Zatoa, vo poslednite dve-tri decenii, zna~itel-
no se razvivaat tehnikite za vaskularna kontro-
la pri resekcii na crniot drob. 
Metodi. Vo periodot od 01.1.2006 g. do 31.12.2015 
g. vo KOCPH UMBAL (.2&3+80%$/) "Alek-
snadrovska" se operirani 239 pacienti so kolo-
rektalni metastazi na crniot drob, radikalno 
se operirani 179 pacienti, a kaj 57 pacienti e 
napraven 3ULQJOHPDQHXYHU. So statisti~ki soft-
ver 6366-19 bea analizirani razli~ni faktori 
koi{to mo`e da vlijaat na ranite postopera-
tivni rezultati. 
Rezultati. Pri resekcii na crniot drob pora-
di kolorektalni metastazi postoi signifi-
kantna razlika na postoperativnite funkcional-
ni parametri ($67$/7), koi{to koreliraat so 
stepenot na o{tetuvawe na crniot drob, kaj pa-
cienti bez 3ULQJOH i so 3ULQJOHsoodvetno 265,32, 
nasproti 448 (r 0,001) 300,53, nasproti 481,91 
(r 0,002). Nema zna~ajna razlika na postopera-
tivnite vrednosti pri sporedba na resekcii bez 
3ULQJOH i so 3ULQJOH pod 15 min. Zagubata na krv e 
drug faktor koj{to vlijae na postoperativnite 
komplikacii (r=0,048), taa e najniska vo grupata 
so 3ULQJOH <15 min. 
Zaklu~ok. 3ULQJOHPDQHXYHU pretstavuva prost i 
efektiven metod za vaskularna kontrola. Kako 
rezultat od negovata upotreba mo`e da se nab-
quduva o{tetuvawe na rezidualniot volumen 
na crniot drob od prodol`itelnata ishemija i 
periodot na reperfuzija. Zatoa, pri resekcii 
na crniot drob, poradi kolorektalni metastazi, 
strategijata za vaskularna kontrola treba da 
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bide individualna i da korespondira so eksten-
zitetot na procedurata i so asociranite boles-
ti na crniot drob-steatoza, ciroza, hroni~en 
hepatit i dr.

Klu~ni zborovi: Kolorektalni metastazi na 
crniot drob, crnodrobna resekcija, klemuvawe 
na hepatoduodenalniot ligament, ishemija, 
rezidualen parenhim
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,QWRGXFWLRQ

7KH VLJQLILFDQW EORRG ORVV LQ OLYHU UHVHFWLRQV DQG WKH
SHULRSHUDWLYHEORRGWUDQVIXVLRQDUHDVVRFLDWHGZLWKDQ
LQFUHDVHGUDWHRISRVWRSHUDWLYHFRPSOLFDWLRQVDQGPRU
WDOLW\>@5HFHQWVWXGLHVKDYHHYHQVKRZQWKDWSHULRSH
UDWLYHEORRGWUDQVXVLRQLQFUHDVHVWKHULVNRIUHFXUUHQFH
LQSDWLHQWVZLWKFRORUHFWDOOLYHUPHWDVWDVHV>@7KHUHIR
UHLQUHFHQWGHFDGHVDQXPEHURIGLIIHUHQWWHFKQLTXHV
IRUYDVFXODU FRQWUROGXULQJ OLYHU UHVHFWLRQDUHSUHVHQWHG
DQGGHVFULEHG,WKHOLWHUDWXUH0HWKRGVIRURFFOXVLRQRI
OLYHUEORRGYHVVHOVDUHHIIHFWLYHLQUHGXFLQJWKHEORRG
ORVVGXULQJWUDQVHFWLRQRIWKHOLYHU>@7KHLUXVHRQWKH
RWKHU KDQG LV DVVRFLDWHGZLWK D SRWHQWLDOO\ GDPDJLQJ
LQIOXHQFH WR UHVLGXDOSDUHQFK\PDGXH WR WKHHIIHFWRI
FRQWLQXRXVLVFKHPLDUHSHUIXVLRQSHULRG>@

0DWHULDOVDQGPHWKRGV

,Q WKHSHULRG IURP WR LQ.2&3+
80%$/ $OHNVQDGURYVND  SDWLHQWV ZLWK FRORUHFWDO
OLYHUPHWDVWDVHVXQGHUZHQWVXUJHU\RIZKRPSDWLHQWV
ZHUHUDGLFDO\RSHUDWHGRQDQGSDWLHQWVZHUHVXEMHFWHG
WR3ULQJOHPDQHXYHU8VLQJWKHVWDWLVWLFDOVRIWZDUH6366
ZHDQDO\]HGYDULRXV IDFWRUV WKDWPD\DIIHFW WKHHDUO\
SRVWRSHUDWLYHUHVXOWV

5HVXOWV

7KH VWXG\ LQFOXGH  SDWLHQWV ZLWK FRORUHFWDO OLYHU
PHWDVWDVHVUDGLFDOLQWHUYHQWLRQZDVGRQHLQZKLOH
LQWKHUHPDLQLQJSDOOLDWLYHLQWHUYHQWLRQZDVSHUIRUPHG
RURQO\ELRSV\ZDVWDNHQSDWLHQWV7KHW\SHRILQWHU
YHQWLRQ DSSOLHG GHSHQGHG VLJQLILFDQWO\ RQ WKH W\SHRI
OLYHU PHWDVWDVHV S 0HWDFKURQRXV PHWDVWDVHV
VLJQLILFDQWO\PRUHWKDQV\QFKURQRXVZHUHWUHDWHGZLWK
UDGLFDO LQWHUYHQWLRQ  YV  3DOOLDWLYHO\
WUHDWHGRUELRSVLHGZHUHRQO\PHWDFKURQRXVDQG
V\QFKURQRXVPHWDVWDVHV

7DEHOD'LVWULEXWLRQRIWKHW\SHVRIUDGLFDOLQWHUYHQWLRQVLQ
V\QFKURQRXVDQGPHWDFKURQRXVOLYHUPHWDVWDVHV
7\SHRIOLYHU
UHVHFWLRQ /LYHUPHWDVWDVHV p-value
 V\QFKURQXV PHWDFKURQRXV
5DGLFDO   DSDOOLDWLYHELRSV\  
Total   
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

,QSDWLHQWVGXULQJOLYHUUHVHFWLRQ3ULQJOHPD
QHXYHUZDVXVHGZLWKDQDYHUDJHGXUDWLRQRI
PLQXWHV7KHVKRUWHVWGXUDWLRQRIWKH3ULQJOHPDQHXYHU
ODVWHG IRU  PLQXWHV WKH PD[LPXP GXUDWLRQ ZDV 
PLQXWHV
7KHJURXSRISDWLHQWV LQZKRP WKH3ULQJOHPDQHXYHU
ZDVXVHGZɟUHGLYLGHGLQWHUPVRIGXUDWLRQRIOHVVWKDQ
PLQXWHVDQGPRUHWKDQPLQXWHV,Q
SDWLHQWVWKLVYDVFXODUSURFHGXUHZDVODVWHGXSWRPL
QXWHVZLWKDQDYHUDJHGXUDWLRQRIPLQXWHV
,QSDWLHQWV WKH3ULQJOHPDQHXYHUZDVXVHG
IRUPRUHWKDQPLQXWHVZLWKDQDYHUDJHGXUDWLRQRI
PLQXWHV)LJXUH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7DEOH  'LVWULEXWLRQ RI OLYHU UHVHFWLRQ ZLWK DQG ZLWKRXW
3ULQJOHPDQHXYHUDQGWLPHRILW
7\SHVRIUHVHFWLRQVRI
WKHOLYHU 3ULQJOHPDQHXYHU
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UHVHFWLRQVDQRWKHU
SURFHGXUH 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
7DEOH  VKRZV WKH JURXSLQJ RI VXUJLFDO LQWHUYHQWLRQV
UHJDUGLQJWKHXVHRIWKH3ULQJOHPDQHXYHU$VLWFDQEH

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7DEHOD &RPSDULVRQRIEORRGORVVYROXPHDQGWKHOHQJWKRI
DSSOLFDWLRQV RI 3ULQJOH PDQHXYHU ZLWK SDWLHQWV RSHUDWHG
ZLWKRXWFODPSLQJWHFKQLTXH
3ULQJOH
PDQHXYHU
7KHRSHUDWLRQH[WHQWDFFRUGLQJ
WRWKHQXPEHURIVHJPHQWV
UHVHFWHGOLYHU p-value
PDMRU
UHVHFWLRQV
PLQRU
UHVHFWLRQV
QR   \HV  

VHHQWKLVLQWHUYHQWLRQZDVPRUHIUHTXHQWO\XVHGLQSD
WLHQWVZKRXQGHUZHQWULJKWKHPLKHSDWHFWRP\DQG
LQ FRPELQHG UDGLFDO RSHUDWLRQV  7KH 3ULQJOH
PDQHXYHUZDV XVHG LQ RI ODUJHH[WHQW RSHUD
WLRQVDQGLQRIVPDOOH[WHQWRSHUDWLRQV'LIIH
UHQFHVLQWKHGLVWULEXWLRQRISDWLHQWVZLWKDQGZLWKRXW
3ULQJOHPDQHXYHULQWHUPVRIWKHH[WHQWRIWKHLQWHUYHQ
WLRQDFFRUGLQJWRWKHQXPEHURIUHVHFWHGOLYHUVHJPHQWV
VKRZHGQRVWDWLVWLFDOVLJQLILFDQFHS 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)LJXUH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7KHUHZHUHPRUHFRPSOLFDWLRQVLQSDWLHQWVZLWKV\QFKUR
QRXVPHWDVWDVHVFRPSDUHGWRPDWDFKURQRXVYV
ZLWKXQLODWHUDOORFDOL]HGPHWDVWDVHVFRPSDUHGWR
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 DQGSDWLHQWVZLWKDGYDQFHG
DJHDQGDVVRFLDWHGOLYHUGLVHDVHVXFKDVFLUUKRVLVVWHDWR
VLVFKURQLFKHSDWLWLVDQGRWKHUV
%ORRGORVVLVDQRWKHUIDFWRUWKDWDIIHFWVWKHSRVWRSHUDWLYH
PRUELGLW\DQGPRUWDOLW\:KHQFRPSDULQJSDWLHQWVZLWK
REVHUYHGFRPSOLFDWLRQVSRVWRSHUDWLYHO\ZLWKSDWLHQWVZLWK
RXWFRPSOLFDWLRQVZHQRWLFHGWKDWWKHILUVWJURXSKDGD

7DEOH'LIIHUHQFHLQYDOXHVRI$67DQG$/7SUHDQGSRVWRSHUDWLYHO\GHSHQGLQJRQWKH
DSSOLFDWLRQDQGGXUDWLRQRI3ULQJOHPDQHXYHU
 3ULQJOH $YHUDJHYDOXH
6WDWLVWLFDO
GHYLDWLRQ
$YHUDJH
VWDWLVWLFDO
HUURU
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VLJQLILFDQWO\KLJKHUEORRGORVVPOFRPSDUHGWR
POS )RUWKLVUHDVRQZHDQDO\]HGWKH
DPRXQW RI EORRG ORVV ZKHQ ZH GLYLGHG SDWLHQWV LQWR
JURXSVZLWK DQGZLWKRXW 3ULQJOHPDQHXYHU FRPSDUHG
WR WKHGXUDWLRQRIEORRGYDVFXODURFFOXVLRQXQGHUDQG
RYHUPLQXWHV7KHORZHVWEORRGORVVZDVREVHUYHGLQ
WKHJURXSRISDWLHQWVZLWK3ULQJOHPLQ7DEOH
7KHH[WHQWRIGDPDJHRIUHVLGXDOSDUHQFK\PDSRVWRSH
UDWLYHO\LVFORVHO\PRQLWRUHGWKURXJKWKHPHDVXUHPHQW
RI VHUXP WUDQVDPLQDVHV DQG WKHLU FRPSDULVRQ EHIRUH
DQGDIWHUVXUJHU\7DEOH5DLVHGYDOXHVDUHXVXDOO\D
UHVXOWRIVXUJLFDOWUDXPDDQGLVFKHPLFLQMXU\RIWKHOLYHU
GXHWRWHFKQLTXHVRIYDVFXODUFRQWURO7KHDQDO\VLVRI
SDWLHQWVZLWK UHVHFWLRQV RI FRORUHFWDO OLYHUPHWDVWDVHV
VKRZHG QR VLJQLILFDQW GLIIHUHQFH LQ SRVWRSHUDWLYH IXQF
WLRQDOVWDWXVLQSDWLHQWVZLWKRXW3ULQJOHDQGZLWK3ULQJOH
PDQHXYHU7KHGLIIHUHQFHEHWZHHQ WKHSUHRSHUDWLYHDQG
SRVWRSHUDWLYH$67YDOXHVLQSDWLHQWVZLWKRXW3ULQJOHDQG
ZLWK3ULQJOHPDQHXYHUZDVYV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,QWUDRSHUDWLYHEOHHGLQJDQGSHULRSHUDWLYHEORRGWUDQV
IXVLRQDUHDVVRWLDWHGZLWKLQFUHDVHLQSRVWRSHUDWLYHPR
UELGLW\DQGPRUWDOLW\>@$OVREORRGWUDQVIXVLRQVLQFUHDVH
WKH UHFXUUHQW UDWH LQ SDWLHQWV WUHDWHGZLWK OLYHU UHVHF
WLRQGXHWRPDOLJQDQF\>@3ULQJOHILUVWGHVFULEHGWKH
HIILFDF\RIYDVFXODURFFOXVLRQRIKHSDWRGXRGHQDOOLJDPHQW
LQSDWLHQWVZLWKOLYHUGDPDJHLQ>@+LVPDQHXYHU
LWKDVEHHQXVHGURXWLQHO\LQWKHSUDFWLFHDQGLWLVYHU\
HDV\PHWKRGIRUYDVFXODUFRQWURORIWKHDIIHUHQWEORRG
IORZWRWKHOLYHU>@1HYHUWKHOHVVWKH3ULQJOHPDQHXYHU
SRVHVQRULVN WR WKHJHQHUDOKHPRG\QDPLFGDPDJHRI
WKHOLYHUDQGERZHOFRQJHVWLRQHVSHFLDOO\LQSDWLHQWVZLWK
FKURQLF OLYHUGLVHDVH >@8VLQJ WKH3ULQJOHPDQHXYHU
LQGXUDWLRQOHVVWKDQPLQZHIRXQGQRVWDWLVWLFDOO\VLJ
QLILFDQW LQFUHDVH LQ WKH LPSDLUPHQWRI WKHUHVLGXDOSD
UHQFK\PDZKLFKZDVGHPRQVWUDWHGE\ WKHJKDQJHRI
SRVWRSHUDWLYH WUDQVDPLQDVH OHYHOV $W WKH VDPH WLPH
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EORRGORVVDQGSRVWRSHUDWLYHPRUWDOLW\EXWWKH3ULQJOH
JURXSKDGDVLJQLILFDQWO\PRUHVHYHUHLVFKHPLDUHSHU
IXVLRQLQMXU\RIWKHOLYHUDJUHDWHUQXPEHURIFRPSOLFD
WLRQV DQGORQJHU LQWUDKRVSLWDOSHULRG+HPLKHSDWLFRFFOX

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VLRQLVSDUWLFXODUO\XVHIXOLQSDWLHQWVZLWKOLYHUFLUUKR
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VLRQ7+9(,WFRPELQHVWKHFRQWURORIYDVFXODULQIORZ
DQG RXWIORZ DQG YDVFXODU RFFOXVLRQ RI WKH ORZHU DQG
XSSHUSDUWRIYFDYDLQIHULRU&KHQet al. >@PRGLILHG
WKH WHFKQLTXH RI 7+9( DQG SURYHG WKH GLIIHUHQFH EHW
ZHHQ30DQGPRGLILHG7+9(LQWHUPVRILQWUDRSHUD
WLYHEORRGORVVDQGWUDQVIXVLRQPOYVPODQG
YVEXWQRVLJQLILFDQWGLIIHUHQFHLQ WHUPV
RISRVWRSHUDWLYHIXQFWLRQDOVWDELOL]DWLRQRIOLYHUHQ]\PHV
$67 $/7 ELOLUXELQ DQG PRUELGLW\ UDWH  YV
 6HOHFWLYH KHSDWLF YDVFXODU H[FOXVLRQ 6+9(
OLPLWVWKHEUDQFKHVZLWKYDVFXODURFFOXVLRQZLWKH[WUD
SDUHQFK\PDOFRQWURORIKHSDWLFYHLQVEXWZLWKRXW LQ
WHUUXSWLQJWKHFDYDOIORZ7KXVWKLVPHWKRGLVQRWDVVR
FLDWHGZLWKKDHPRG\QDPLFDQGELRFKHPLFDOGHILFLHQFLHV
RI7+9(>@6HOHFWLYHYDVFXODUH[FOXVLRQFRPSDUHG
WR30KDGOHVVLQWUDRSHUDWLYHEORRGORVVDQGWUDQVIXVLRQ
POYVPOEXWWKHUHZDVQRVLJQLILFDQWGLIIHU
UHQFHLQWHUPVRISRVWRSHUDWLYHPRUELGLW\YV
>@0DQet al.>@VKRZHGWKDWUHVHFWLRQZLWKYDVFXODU
RFFOXVLRQFRPSDUHGWRUHVHFWLRQZLWKRXWYDVFXODURFFOX
VLRQUHVXOWHGLQVLJQLILFDQWO\OHVVEORRGWUDQVHFLRQVXU
IDFHYVPOFPDIWHUDVKRUW WLPHRI WUDQVHF
WLRQYVPLQFPDQGOHVVSRVWRSHUDWLYHFRPSOL
FDWLRQVYV7KHVHUHVXOWVDUHVLPLODUWRRWKHU
VKRZLQJQRVLJQLILFDQWGLIIHUHQFHLQLQWUDRSHUDWLYHEORRG
ORVV SHUFHQWDJH RI KHPRWUDQVIXVLRQ DQG EHWZHHQ SRVW
RSHUDWLYHPRUELGLW\DQGQRGLIIHUHQFHPRUWDOLW\>@
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7KH3ULQJOHPDQHXYHU LVDVLPSOHDQGHIIHFWLYHPHWKRG
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DUHRIDSDUWLFXODU LPSRUWDQFHLQGHYHORSLQJDFXUUHQW
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WKDQ8/S DQG6$36VFRUHS DV
LQGHSHQGHQWYDULDEOHVZKLFKSUHGLFWWKHVHYHULW\RIWKH
LOOQHVV7KHDUHDXQGHUWKH52&FXUYH>&,@
VXJJHVWV WKDW WKH SUREDELOLW\ RI D VHYHUH IRUP RI LQ
IOXHQ]DZDV7KHJOREDODFFXUDF\IRUWKLVPRGHO
WRSUHGLFWDVHYHUHIRUPRILQIOXHQ]DZDVZLWK
WKHVHQVLWLYLW\EHLQJDQGWKHVSHFLILFLW\
&RQFOXVLRQ&DUGLRYDVFXODUGLVHDVHVG\VSQHDWDFK\SQHD
HOHYDWHGOHYHOVRI/'+DQG6$36VFRUHDUHLQGHSHQ
GHQWSUHGLFWLYHLQGLFDWRUVIRUVHYHUHLQIOXHQ]D(DUO\

________________________ 
Correspondence to:&YHWDQRYVND0DULMD%XO$912-
6NRSMH50DFHGRQLD3KRQH(PDLO
PFYHWDQRYVND#\DKRRFRP
LGHQWLILFDWLRQRIWKHVHLQGLFDWRUVZLOODOORZLPSOHPHQ
WDWLRQRI DGHTXDWHPHGLFDO LQWHUYHQWLRQZKLFKZLOO LQ
WXUQUHGXFHPRUWDOLW\UDWHV

.H\ZRUGVVHDVRQDOLQIOXHQ]DVHYHUHFOLQLFDOIRUP
SUHGLFWRUV
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
Ⱥɩɫɬɪɚɤɬ

ȼɨɜɟɞɈɞɩɨɫɟɛɧɨɡɧɚɱɟʃɟɫɟɪɢɡɢɤɮɚɤɬɨɪɢɬɟɡɚ
ɪɚɡɜɨʁ ɧɚ ɬɟɲɤɚ ɤɥɢɧɢɱɤɚ ɮɨɪɦɚ ɧɚ ɫɟɡɨɧɫɤɚ ɢɧ
ɮɥɭɟɧɰɚɡɚɞɨɧɟɫɭɜɚʃɟɧɚɜɪɟɦɟɧɚɢɩɪɚɜɢɥɧɚɨɞɥɭɤɚ
ɡɚɫɩɪɨɜɟɞɭɜɚʃɟɫɨɨɞɜɟɬɟɧɬɪɟɬɦɚɧ
ɐɟɥɧɚɨɜɚɚɫɬɭɞɢʁɚɟɢɞɟɧɬɢɮɢɤɭɜɚʃɟɧɚɮɚɤɬɨɪɢ
ɬɟɚɫɨɰɢɪɚɧɢɫɨɬɟɲɤɚɢɧɮɥɭɟɧɰɚ
Ɇɟɬɨɞɢ ɂɫɬɪɚɠɭɜɚʃɟɬɨ ɟ ɩɪɨɫɩɟɤɬɢɜɧɨ ɝɪɭɩɧɨ
ɫɩɨɪɟɞɛɟɧɨɢɟɢɡɜɟɞɟɧɨɧɚɍɧɢɜɟɪɡɢɬɟɬɫɤɚɬɚɤɥɢɧɢ
ɤɚɡɚɢɧɮɟɤɬɢɜɧɢɛɨɥɟɫɬɢɜɨɋɤɨɩʁɟɜɨɩɟɪɢɨɞɨɞ
ʁɚɧɭɚɪɢɝɨɞɢɧɚɞɨʁɚɧɭɚɪɢɝɨɞɢɧɚȺɧɚ
ɥɢɡɢɪɚɧɢ ɫɟ  ɜɨɡɪɚɫɧɢ ɩɚɰɢɟɧɬɢ ɫɨɤɥɢɧɢɱɤɢ ɢ
ɥɚɛɨɪɚɬɨɪɢɫɤɢɩɨɬɜɪɞɟɧɚɫɟɡɨɧɫɤɚɢɧɮɥɭɟɧɰɚɤɨɢ
ɩɨɧɚɬɚɦɭɫɟɩɨɞɟɥɟɧɢɧɚɝɪɭɩɚɩɚɰɢɟɧɬɢɫɨɥɟɫɧɚ
ɢ ɫɨ ɬɟɲɤɚ ɮɨɪɦɚ ɧɚɢɧɮɥɭɟɧɰɚ Ⱥɧɚɥɢɡɢɪɚɧɢ ɫɟ
ɞɟɦɨɝɪɚɮɫɤɢ ɤɥɢɧɢɱɤɢ ɢ ɛɢɨɯɟɦɢɫɤɢ ɩɨɞɚɬɨɰɢ
ȼɚɪɢʁɚɛɥɢɬɟɨɞɭɧɢɜɚɪɢʁɚɧɬɧɚɬɚɚɧɚɥɢɡɚɫɢɝɧɢɮɢ
ɤɚɧɬɧɨɚɫɨɰɢɪɚɧɢɫɨɬɟɠɢɧɚɬɚɧɚɛɨɥɟɫɬɚɛɟɚɜɤɥɭ
ɱɟɧɢ ɜɨ ɦɭɥɬɢɜɚɪɢʁɚɧɬɧɚɬɚ ɥɨɝɢɫɬɢɱɤɚ ɪɟɝɪɟɫɢɫɤɚ
ɚɧɚɥɢɡɚɡɚɞɚɫɟɞɟɬɟɪɦɢɧɢɪɚɚɬɧɟɡɚɜɢɫɧɢɬɟɩɪɟɞɢɤ
ɬɨɪɢɡɚɬɟɲɤɚɮɨɪɦɚɧɚɢɧɮɥɭɟɧɰɚ
ɊɟɡɭɥɬɚɬɢɆɭɥɬɢɜɚɪɢʁɚɧɬɧɚɬɚ ɚɧɚɥɢɡɚ ɝɢ ɢɡɞɜɨɢ
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɬɟɛɨɥɟɫɬɢS ɞɢɫɩɧɟʁɚS 
ɬɚɯɢɩɧɟʁɚ!ɪɟɫɩɢɪɚɰɢɢɦɢɧɭɬɚS 
ɜɪɟɞɧɨɫɬɢɧɚɅȾɏɩɨɝɨɥɟɦɢɨɞ8/S 
ɢɋȺɉɋɫɤɨɪɨɬS ɤɚɤɨɧɟɡɚɜɢɫɧɢɩɨɤɚɡɚ
ɬɟɥɢɤɨɢɧɚɩɪɢɟɦɨɬ ʁɚɩɪɟɞɜɢɞɭɜɚɚɬ ɬɟɠɢɧɚɬɚɧɚ
ɛɨɥɟɫɬɚ ɉɨɜɪɲɢɧɚɬɚ ɩɨɞ 52& ɤɪɢɜɚɬɚ ɢɡɧɟɫɭɜɚ
&,ɲɬɨɫɭɝɟɪɢɪɚɜɟɪɨʁɚɬɧɨɫɬɡɚɬɟɲɤɚ
ɮɨɪɦɚɧɚɢɧɮɥɭɟɧɰɚɨɞɩɪɨɰɟɧɬɢȽɥɨɛɚɥɧɚɬɚ
ɬɨɱɧɨɫɬɧɚɨɜɨʁɦɨɞɟɥɡɚɩɪɟɞɜɢɞɭɜɚʃɟɬɟɲɤɚɮɨɪɦɚ
ɧɚɢɧɮɥɭɟɧɰɚɢɡɧɟɫɭɜɚɫɟɧɡɢɬɢɜɧɨɫɬɚɟ
ɚɫɩɟɰɢɮɢɱɧɨɫɬɚ
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ɁɚɤɥɭɱɨɤɄɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɬɟɡɚɛɨɥɭɜɚʃɚɞɢɫɩɧɟɚ
ɬɚɯɢɩɧɟɚ ɩɨɤɚɱɟɧɢɬɟ ɜɪɟɞɧɨɫɬɢ ɧɚɅȾɏɢɋȺɉɋ
 ɪɟɱɢɫɢ ɫɟ ɧɟɡɚɜɢɫɧɢ ɩɪɟɞɢɤɬɨɪɢ ɡɚ ɬɟɲɤɚ ɢɧ
ɮɥɭɟɧɰɚɊɚɧɚɬɚɢɞɟɧɬɢɮɢɤɚɰɢʁɚɧɚɨɜɢɟɩɨɤɚɡɚɬɟ
ɥɢɬɟʅɟɨɜɨɡɦɨɠɢɢɦɩɥɟɦɟɧɬɚɰɢʁɚɧɚɚɞɟɤɜɚɬɧɢɦɟ
ɞɢɰɢɧɫɤɢɩɨɫɬɚɩɤɢɢ ʅɟ ɩɪɢɞɨɧɟɫɟ ɡɚ ɧɚɦɚɥɭɜɚʃɟ
ɧɚɦɨɪɬɚɥɢɬɟɬɨɬ

Ʉɥɭɱɧɢɡɛɨɪɨɜɢɫɟɡɨɧɫɤɚɢɧɮɥɭɟɧɰɚɬɟɲɤɚɤɥɢ
ɧɢɱɤɚɮɨɪɦɚɩɪɟɞɢɤɬɨɪɢ
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
,QWURGXFWLRQ

6HDVRQDO LQIOXHQ]D LVDQDFXWHYLUDO UHVSLUDWRU\GLVHDVH
ZKLFKLV FDXVHGE\ WKH LQIOXHQ]D YLUXVHVȺ +1$
+1DQG%,WLVFOLQLFDOO\SUHVHQWHGLQDUDQJHIURP
PLOGWRVHYHUHFRPSOLFDWHGGLVHDVHZLWKH[DFHUEDWLRQRI
RWKHUXQGHUO\LQJFRQGLWLRQVVHYHUHSQHXPRQLDPXOWL
RUJDQ IDLOXUH DQG LQYDVLYH EDFWHULDO FRLQIHFWLRQ >@
$QQXDOVHDVRQDOHSLGHPLFVDIIHFWRIDGXOWSRSX
ODWLRQDQGRIFKLOGUHQ'XULQJVHDVRQDOHSLGHPLFV
IURP  WR PLOOLRQ VHYHUH FDVHV DQG DERXW 
 OHWKDO FDVHV DUH UHJLVWHUHG ZRUOGZLGH >@
8QWLOQRZWKHUHKDVEHHQQRODERUDWRU\ WHVWZKLFKKDV
VHUYHG DV D SRWHQWLDOPDUNHU IRU LGHQWLILFDWLRQ RI SD
WLHQWVZLWKDKLJKULVNRIGHYHORSLQJVHYHUHFOLQLFDOIRUP
RI LQIOXHQ]D DQG OHWKDO RXWFRPH >@ ,W LV NQRZQ WKDW
DGXOWSDWLHQWVDQGSDWLHQWVZLWKGLIIHUHQWFRPRUELGFRQ
GLWLRQV VXFKDVGLDEHWHVPHOOLWXVFKURQLFFDUGLRYDVFXODU
GLVHDVHV SXOPRQDU\GLVHDVHV DQG LPPXQRVXSSUHVVLYH
FRQGLWLRQV DUH DW D KLJKHU ULVN RI GHYHORSLQJ VHYHUH
FOLQLFDOFRXUVHRIWKHGLVHDVHDQGOHWKDORXWFRPH>@
3QHXPRQLD LV WKHPDLQ UHDVRQ IRU WKH SURJUHVVLRQ LQ
WKHVHYHUHIRUPRIWKHLOOQHVVDQGOHWKDORXWFRPH>
@'HOD\HGDQWLYLUDO WUHDWPHQW VHYHUHK\SR[HPLDDQG
PXOWLV\VWHP RUJDQ IDLOXUH DUH WKH PRVW FRPPRQO\
UHIHUUHG OHDGLQJULVNIDFWRUV IRU WKHVHYHUHIRUPRI WKH
LOOQHVV>@7KHODUJHVWQXPEHURIVWXGLHVKDVHYD
OXDWHG LVRODWHG ULVN IDFWRUV OHDGLQJ WR OHWKDO RXWFRPH
DQGRQO\DIHZRIWKHPKDYHEHHQIRFXVHGRQWKHFRP
SOHWHSDOHWWHRISUHGLFWRUVIRUGHYHORSPHQWDVHYHUHIRUP
RI WKH GLVHDVH DQG OHWKDO RXWFRPH >@ )URP WKH
FOLQLFDOSUDFWLFHSRLQWRIYLHZWKHUHFRJQLWLRQRIWKHULVN
IDFWRUVDQGSUHGLFWRUV IRUSURJUHVVLRQRI WKHVHYHUHIRUP
RIWKHGLVHDVHDQGOHWKDORXWFRPHRILQIOXHQ]DLVRISDU
WLFXODU LPSRUWDQFHLQEULQJLQJWLPHO\DQGH[DFWGHFLVLRQ
IRU KRVSLWDOL]DWLRQ WUHDWPHQW RU XQGHUWDNLQJ VSHFLDO
PHDVXUHVIRULQWHQVLYHPRQLWRULQJRIWKHVHSDWLHQWV
6HYHUHLQIOXHQ]DLVGHILQHGE\VLJQVRIUHVSLUDWRU\ZHDN
QHVVG\VSQHDWDFK\SQHDK\SR[LDF\DQRVLVWKDWLVSDU
WLDOSUHVVXUHRIDUWHULDOR[\JHQ3D2PP+JN3D
DQGRUQHHGRIPHFKDQLFDOYHQWLODWLRQRUVLJQVRI$5'6
3D2)L2 LQWHQVLYH FDUH VHYHUH FRPSOLFDWLRQV
H[DFHUEDWLRQRIWKHH[LVWLQJFKURQLFGLVHDVH>@
7KHDLPRIWKHVWXG\ZDVWRLGHQWLI\WKHVSHFLILFIDFWRUV
DVVRFLDWHGZLWKDVHYHUHIRUPRIVHDVRQDOLQIOXHQ]D
0DWHULDODQGPHWKRGV

7KHVWXG\ZDVGHVLJQHGLQDFFRUGDQFHZLWKWKHHWKLFV
SULQFLSOHV RI WKH 'HFODUDWLRQ RI +HOVLQNL IRU SDWLHQWV
DQG WKHLU ULJKWV DQGZDV DSSURYHGE\ WKH(WKLFV&R
PPLWWHH RI WKH 0HGLFDO )DFXOW\ RI 6V &\ULO DQG
0HWKRGLXV8QLYHUVLW\LQ6NRSMH
7KHVWXG\ZDVDFOLQLFDOSURVSHFWLYHJURXSFRPSDULVRQ
DQGLWZDVFRQGXFWHGDWWKH8QLYHUVLW\&OLQLFIRU,QIHF
WLRXV'LVHDVHVDQG)HEULOH&RQGLWLRQVLQDWKUHH\HDU
SHULRG
$ WRWDO RI  SDWLHQWVZLWK FOLQLFDOO\ DQG ODERUDWRU\
FRQILUPHGLQIOXHQ]DZHUHDQDO\]HG7KHSDWLHQWVZHUH
GLYLGHGLQWRWZRJURXSV
*URXS  FRQWDLQHG  SDWLHQWV ZLWK D PLOG IRUP RI
LQIOXHQ]D
*URXSFRQWDLQHGSDWLHQWVZLWKVHYHUHLQIOXHQ]D
$OORIWKHSDWLHQWVZLWKFOLQLFDODQGODERUDWRU\FRQILUPHG
LQIOXHQ]DDQGDJHG\HDUVZHUHLQFOXGHGLQWKHVWXG\
3DWLHQWVZHUHH[FOXGHGLIWKH\GLHGLQWKHILUVWKRXUV
RIWKHLULQFOXVLRQLQWKHVWXG\
2QDGPLVVLRQRISDWLHQWVWKHIROORZLQJSDUDPHWHUVZHUH
QRWHGGHPRJUDSKLFFKDUDFWHULVWLFVFOLQLFDOV\PSWRPV
DQG VLJQV ODERUDWRU\ELRFKHPLFDO FKDUDFWHULVWLFV DQG
HYDOXDWLRQRI6$36VFRUH
)RU GHWHUPLQLQJ WKH SUHVHQFH RI WKH LQIOXHQ]D YLUXV
QDVRSKDU\QJHDOVPHDUZDVXVHG ,Q WKH/DERUDWRU\RI
YLURORJ\ DQG PROHFXODU GLDJQRVLV DW WKH ,QVWLWXWH IRU
3XEOLF+HDOWKIURPWKHSUHYLRXVO\LVRODWHG51$ULER
QXFOHLFDFLGUHDOWLPH573&5UHYHUVHWUDQVFULSWWDVH
LRQSRO\PHUDVHFKDLQ UHDFWLRQ LQ UHDO WLPHZDVSHUIRU
PHGRQWKHDSSDUDWXV,4%LR5DGIRUGHWHFWLRQRIPDWUL[
JHQHRILQIOXHQ]D$DQGLQIOXHQ]D%7KHVDPSOHVSR
VLWLYHWRLQIOXHQ]D$ZHUHVXEW\SHGE\WKHVDPHPHWKRG
E\573&5ZLWKD VSHFLILF VHWRISULPHUV IRUKLJKO\
FRQVHUYHGUHJLRQVRI++DQG+SGPSDQGHPLF
,QRUGHUWRKDYHDQREMHFWLYHMXGJPHQWIRUWKHVHYHULW\
RI WKH LOOQHVVDQGSUHGLFWLRQRIPRUWDOLW\6$36VFRUH
6LPSOLILHG$FXWH3K\VLRORJ\6FRUH,,ZDVHYDOXDWHG
LQWKHILUVWKRXUV7KHVFRUHFRQVLVWVRIDVFDOHRIGL
IIHUHQWSDUDPHWDUVVXFKDVDJHWHPSHUDWXUHSXOVHXUL
QHRXWSXWXUHDOHXNRF\WHVSRWDVVLXPVRGLXPELFDU
ERQDWHVELOLUXELQ*ODVJRZFRPDVFDOH$,'6KHPDWR
ORJLFDO PDOLJQDQFLHV DQG PHWDVWDWLF FDUFLQRPD )RU
H[DPSOH6$36VFRUHYDOXHRIVKRZVWKDWWKHUH
LVULVNRIOHWKDORXWFRPH>@
7KHGDWDZHUHVWDWLVWLFDOO\DQDO\]HGZLWK WKHSURJUDP
6366IRU:LQGRZVXVLQJUHOHYDQWVWDWLVWLFDOPHWKR
GRORJLHV'LVWULEXWLRQRI IUHTXHQFLHV DEVROXWHDQGUH
ODWLYH LQFLGHQFHZDV XVHG IRU TXDOLWDWLYH SDUDPHWHUV
'HVFULSWLYHPHWKRGVVXFKDVPHDQPHGLDQDQGPRGH
ZHUHXVHGIRUPHDQDQGW\SLFDOYDOXHVRIGDWDDVZHOO
DVPHDVXUHVRIGHFOLQDWLRQVWDQGDUGGHYLDWLRQDQGVWDQ
GDUGHUURU)RUWHVWLQJWKHVLJQLILFDQFHRIWKHGLIIHUHQW
FHEHWZHHQFHUWDLQDQDO\]HGIDFWRUVSDUDPHWULFWHVWVW
WHVWIRULQGHSHQGHQWVDPSOHV$QDO\VLVRI9DULDQFHZHUH
XVHGDQGQRQSDUDPHWULFWHVWVIRULQGHSHQGHQWVDPSOHV

6HDVRQDOLQIOXHQ]D   



0DQQ:KLWQH\8WHVW&KLVTXDUHWHVW)LVKHUH[DFWWHVW
5HJDUGLQJGHWHUPLQDWLRQRISURJQRVWLFIDFWRUVRIGHDWK
LQ SDWLHQWVZLWK LQIOXHQ]D WKHPHWKRG RIPXOWLYDULDWH
DQDO\VLV ZDV XVHG /RJLVWLF %LQDU\ 5HJUHVVLRQ E\
ZKLFKWKHUHODWLRQRISUREDELOLW\RIH[SRVXUH25ZDV
GHWHUPLQHGDVDQDSSUR[LPDWHYDOXHRIWKHUHDOULVN55
6WDWLVWLFDOSUHFLVLRQ25ZDVREWDLQHGE\FDOFXODWLRQRI
WKHFRQILGHQFHLQWHUYDOV&,DERXWWKHHVWLPDWHGYDOXHV
7KHYDOXHRISZDVFRQVLGHUHGWREHVWDWLVWLFDOO\
VLJQLILFDQWDQGWKHYDOXHRISKLJKO\VLJQLILFDQW

5HVXOWV

7KHVWXG\LQFOXGHGSDWLHQWVZLWKVHYHUHYV
PLOGIRUPRIFOLQLFDOO\DQGODERUDWRU\FRQILUPHGLQIOXHQ
]D IURP ZKRP  GLHG DOO VXIIHULQJ IURP D
VHYHUHIRUPRIWKHGLVHDVH9LUXVW\SH$ZDVGHWHFWHG
LQSDWLHQWVDQGWKHUHPDLQLQJ
SDWLHQWVKDGYLUXVW\SH%6XEW\SHRILQIOXHQ]D$YLUXV
ZDVGHWHFWHGLQRQO\SDWLHQWV6XEW\SH+1
ZDVGHWHFWHGLQSDWLHQWVZLWKPLOG LQIOXHQ]D
DQGLQ  ZLWK D VHYHUH IRUP RI LQIOXHQ]D
6XEW\SH+1ZDVGHWHFWHGLQSDWLHQWVZLWK
PLOGDQGZLWKVHYHUHLQIOXHQ]D
7DEOHVKRZVJHQHUDOFKDUDFWHULVWLFVRISDWLHQWVQRWHG
RQ DGPLVVLRQ 0DOHV ZHUH GRPLQDQW LQ ERWK JURXSV
DQGS QV3DWLHQWVZLWKVHYHUHLQIOXHQ
]DZHUHROGHUWKDQWKRVHZLWKDPLOGIRUPRIWKHGLVHDVH
YV\HDUVS 7KHPDMRULW\
RISDWLHQWV LQERWKJURXSVFRQVLVWHGRIXUEDQSDWLHQWV

,W LV DOVR LPSRUWDQWWKDW SDWLHQWV ZKR VXIIHUHG IURP D
VHYHUHIRUPRIWKHGLVHDVHDVNHGIRUPHGLFDOWUHDWPHQW
ZLWKGHOD\LQFRPSDULVRQWRSDWLHQWVZKRVXIIHUHGIURP
PLOGLQIOXHQ]D$ERXWRISDWLHQWVZLWKVHYHUHLQIOXHQ
]DVRXJKWPHGLFDOWUHDWPHQWDIWHUGD\VRUHYHQODWHU

7DEOH*HQHUDOFKDUDFWHULVWLFVRISDWLHQWVUHJDUGLQJVHYHULW\RILOOQHVV
,QIOXHQ]D
9DULDEOH 7RWDOQ 
0LOG
Q 
6HYHUH
Q  SYDOXH
7\SHRILQIOXHQ]DYLUXV>Q@   
$    F
%   
*HQGHU>Q@    
)HPDOH    
D0DOH   
$JHPHDQ6'   
    E
3ODFHRIOLYLQJ>Q@  
&LW\    D
9LOODJH   
'D\VSULRUWRDGPLVVLRQPɟGLDQ,45
 PHGLDQ PHGLDQ  G
8VHRIRVDOWDPLYLUSULRUWRDGPLVVLRQ>Q@  
QR    F
\HV   
&RPRUELGLWLHV>Q@    
QR    D
\HV   
&DUGLRYDVFXODUGLVHDVHV>Q@   
QR    D
\HV   
3QHXPRQLD>Q@   
QR    D
\HV   
DS&KLVTXDUHWHVWFS)LVKHUH[DFWWHVWG0DQQ:KLWQH\8WHVWES6WXGHQW¶VWWHVW
SS

2QO\SDWLHQWVXVHGRVHOWDPLYLUEHIRUHDGPLVVLRQDQG
DOPRVWDOOKDG VHYHUH LQIOXHQ]D2I WKHVHRQO\EHJDQ
WUHDWPHQW LQ WKH ILUVW  KRXUV RI WKH LOOQHVV ,Q 
SDWLHQWVFRPRUELGFRQGLWLRQVZHUHQRWHGZKLFK
ZHUHVLJQLILFDQWO\PRUHFRPPRQLQWKRVHZLWKDVHYHUH
IRUP RI WKH GLVHDVH  YV  S 
&KURQLFFDUGLRYDVFXODUGLVHDVHVZHUHWKHPRVWFRPPRQ
FRPRUELG FRQGLWLRQV DQGZHUH REVHUYHGLQ 
SDWLHQWVRIZKRPKDGPLOGDQG
KDGDVHYHUHIRUPRIWKHGLVHDVHS $OORIWKH
RWKHUFRPRUELGFRQGLWLRQVUHPDLQHGLQVLJQLILFDQWO\DVVR
FLDWHGZLWKWKHVHYHULW\RIWKHGLVHDVH&KURQLFSXOPR
QDU\GLVHDVHZDVIRXQGLQSDWLHQWV
KDGPLOGLQIOXHQ]DDQGKDGVHYHUHLQIOXHQ]D
S SDWLHQWVKDGHQGRFULQHGLVHDVH
RI ZKRP  ZHUH FDWHJRUL]HG LQ WKHPLOG DQG
LQWKHVHYHUHS LQIOXHQ]DKHPDWROR
JLFDOGLVHDVHZHUHLQVLJQLILFDQWO\PRUHIUHTXHQWLQSD
WLHQWVZLWKVHYHUHLQIOXHQ]DYVS 
$FFRPSDQ\LQJ QHXURORJLFDO UHQDO LPPXQRORJLFDO DQG

&YHWDQRYVND0et al.   



OLYHUGLVHDVHVZHUHQRWHGRQO\LQWKRVHSDWLHQWVZLWKVHYHUH
LQIOXHQ]DDQGUHVSHFWLYH
O\7KHUHZDVRQO\RQHSDWLHQWZLWKDPDOLJQDQWGLVHDVH
VXIIHULQJIURPPLOGLQIOXHQ]DSUHJQDQWSDWLHQWV
ZLWKVHYHUHDQGZLWKPLOGDQGREHVHSDWLHQWV
KDGPLOGDQGKDGVHYHUHIRUPRILQIOXHQ]D
3QHXPRQLDZDVSUHVHQWLQSDWLHQWVDQGZDV
IRXQGVLJQLILFDQWO\PRUHIUHTXHQWO\LQSDWLHQWVZLWKVHYHUH
LQIOXHQ]D>YVS @ɌDEOH
7KHDQDO\VLVFRQGXFWHGWRGHPRQVWUDWHDVVRFLDWLRQEHW
ZHHQWKHV\PSWRPVDQGVHYHULW\RIWKHLOOQHVVVKRZHG
WKDWWKHVHYHUHIRUPRILQIOXHQ]DZDVPRUHIUHTXHQWO\

ɌɚEOH6\PSWRPVDQGYLWDOVLJQVUHJDUGLQJVHYHULW\RILOOQHVV
,QIOXHQ]D
9DULDEOH 7RWDOQ 
0LOG
Q 
6HYHUH
Q  SYDOXH
5KLQRUUKHD>Q@   
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
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
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
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
\HV   
&\DQRVLV>Q@   
QR    D
\HV   
7HPSHUDWXUH!>Q@   
RQDGPLVVLRQ    D
3XOVHPLQ!>Q@   
RQDGPLVVLRQ    D
5HVSLUDWLRQPLQ!>Q@   
RQDGPLVVLRQ    D
DS&KLVTXDUHWHVW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6WXGHQW¶VWWHVWFS)LVKHUH[DFWWHVW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S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
SUHVHQWDORQJZLWKUKLQRUUKHDYVS 
G\VSQHDYVS F\DQRVLVSUH
VHQW RQO\ LQ WKRVHZLWK VHYHUH LQIOXHQ]D  S 
SXOVH!PLQYVS UHV
SLUDWLRQ!PLQYVS 7DEOH
7DEOH  GHPRQVWUDWHV ODERUDWRU\ DQG ELRFKHPLFDO SDUD
PHWHUV SUHVHQWHG XSRQ SDWLHQW DGPLVVLRQ7KH IROORZLQJ
SDUDPHWHUVZHUHVLJQLILFDQWO\PRUHIUHTXHQWO\UHJLVWHUHG
LQSDWLHQWVZLWKWKHVHYHUHIRUPRIWKHGLVHDVHDQHPLD
ZLWK KHPDWRFULW OHYHO  YV S 

7DEOH/DERUDWRU\ELRFKHPLFDOSDUDPHWHUVDQG6$36VFRUHUHJDUGLQJVHYHULW\RILOOQHVV
,QIOXHQ]D
9DULDEOH
RQDGPLVVLRQ
7RWDO
Q 
0LOG
Q 
6HYHUH
Q  SYDOXH
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   
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 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 D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    D
!  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
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*OXFRVHPPRO/!   
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
8UHDPPRO/!   
    D
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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 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 D
/'+8/!    
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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 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
$OEXPLQJ/   
    D
6$36VFRUHPHDQ6'PHGLDQ,45
 
PHG

PHG

PHG
G
DS&KLVTXDUHWHVWFS)LVKHUH[DFWWHVWSS

0HWKRGVIRUYDVFXODUFRQWUROLQOLYHUUHVHFWLRQVGXHWRFRORUHFWDOPHWDVWDVHV   



OHXNRF\WHVOHYHO![Ў/YVS 
QHXWURSKLOVOHYHODQG!S DQGS 
JOXFRVH YDOXHV! PPRO/ YV  S 
XUHDYDOXHV!PPRO/YV
S  FUHDWLQH SKRVSKRNLQDVH&3.  YV
S ODFWDWHGHK\GURJHQDVH/'+
YVS DOEXPLQOHYHOJ/
YVS 
7KHYDOXHRI6$36VFRUHVKRZHGDVLJQLILFDQWDVVR
FLDWLRQZLWKWKHVHYHULW\RIWKHGLVHDVH,WZDVVLJQLIL
FDQWO\ORZHULQSDWLHQWVZLWKVHYHUHLQIOXHQ]DS 
7KH YDULDEOHV ZKLFK LQ WKH XQLYDULDWHDQDO\VLV ZHUH
VLJQLILFDQWO\DVVRFLDWHGZLWKWKHVHYHULW\RIWKHGLVHDVH
ZHUH LQFOXGHGLQ WKHPXOWLYDULDWHORJLVWLFUHJUHVVLRQDQD
O\VLV VR WKDW WKH LQGHSHQGHQW SUHGLFWRUV RI VHYHUH LQ
IOXHQ]DFRXOGEHGHWHUPLQHG
7KH UHVXOWV RI WKLV DQDO\VLV VKRZHGWKH IROORZLQJ YD
ULDEOHVWREHLQGHSHQGHQWSUHGLFWRUVIRUVHYHUHLQIOXHQ]D
FDUGLRYDVFXODUGLVHDVHVS G\VSQHDS UHV
SLUDWLRQPRUHWKDQSHUPLQXWHS YDOXHRI/'+
JUHDWHUWKDQ8/S DQG6$36VFRUHS 
3DWLHQWV ZLWK LQIOXHQ]D DQG D FDUGLRYDVFXODU GLVHDVH
KDG  WLPHV JUHDWHU FKDQFH RI GHYHORSLQJ VHYHUH
LQIOXHQ]D LQFRPSDULVRQ WR WKRVHZLWKRXW DKLVWRU\RI
VXFKDGLVHDVH25 &,SDWLHQWV
ZLWKG\VSQHDWLPHV25 &,
DQG UHVSLUDWLRQ PRUH WKDQ  SHU PLQXWH  WLPHV
25 &,JUHDWHUFKDQFH
3DWLHQWVZLWK/'+YDOXHVJUHDWHUWKDQ8/KDG
WLPHVJUHDWHUFKDQFHRIGHYHORSLQJVHYHUHLQIOXHQ]DLQ
FRPSDULVRQ WR WKRVH ZLWK QRUPDO /'+ OHYHOV 25 
&,,QFUHDVHLQ6$36VFRUH
IRURQHVFRUH LQFUHDVHV WKHFKDQFHIRUVHYHUH LQIOXHQ
]D25 &,ɌɚEOH

7DEOH0XOWLYDULDWHORJLVWLFUHJUHVVLRQDQDO\VLVIRU
SUHGLFWLRQRIVHYHUHIRUPRILQIOXHQ]D
9DULDEOH $GMXVWHGɈ5&,IRU25 SYDOXH
&DUGLRYDVFXODU  
'\VSQHD  
5HVSLUDWLRQV!  
/'+!8/  
6$36VFRUH  

52&DQDO\VLV VKRZHG WKDW FDUGLRYDVFXODU GLVHDVHV
G\VSQHDWDFK\SQHD/'+YDOXHVJUHDWHUWKDQ8/
DQG6$36VFRUHLQFRPELQDWLRQDFWHGDVJRRGLQGLFD
WRUVLQGLVWLQJXLVKLQJEHWZHHQVHYHUHDQGPLOGLQIOXHQ]D
7KHDUHDXQGHUWKH52&FXUYH$8&ZDVZLWK
 FRQILGHQFH LQWHUYDORI ZKLFK VXJJHVWV
WKDWDFRPELQDWLRQRI WKHVHSUHGLFWRUV\LHOGVDSURED
ELOLW\IRUGHYHORSLQJVHYHUHLQIOXHQ]DDWDUDWHRI
*OREDOSUHFLVLRQRI WKLVSUHGLFWLYHPRGHO WR IRUHVHHD
VHYHUHIRUPRILQIOXHQ]DZDVZLWKDVHQVLWLYLW\
RIDQGVSHFLILFLW\RI)LJXUH


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'LDJRQDOVHJPHQWVDUHSURGXFHGE\WLHV 
)LJ52&FXUYHIRUWKHLQIOXHQFHRIFDUGLRYDVFXODUGLVHDVHV
G\VSQHDWDFK\SQHD/'+DQG6$36VFRUHLQSUHGLFWLRQRIVHYHUH
IRUPRILQIOXHQ]D

'LVFXVVLRQ

'HWHUPLQLQJWKHVHYHULW\RIWKHLOOQHVVDWWKHYHU\DG
PLVVLRQKDVDVLJQLILFDQWUROHLQHDUO\GHWHFWLRQRIVH
ULRXVO\DIIHFWHGSDWLHQWVDOORZLQJIRUSURPSWDQGVXLWD
EOHPHGLFDO LQWHUYHQWLRQ DQG DGPLQLVWUDWLRQRI SURSHU
WUHDWPHQW LQRUGHU WRXOWLPDWHO\ LPSURYH WKHRXWFRPH
RI WKH LOOQHVV 6R IDU D ODUJH QXPEHU RI VWXGLHV KDYH
EHHQ SXEOLVKHG SUHVHQWLQJ WKH IDFWRUV DVVRFLDWHGZLWK
OHWKDO RXWFRPHV EXW RQO\ D IHZ VWXGLHVKDYH IRFXVHG
RQ GHWHUPLQLQJ WKH IDFWRUV DVVRFLDWHG ZLWK D VHYHUH
FOLQLFDO IRUP RI LQIOXHQ]D >@ 2XU VWXG\ KDV
VKRZQ WKDW URXWLQHO\ DQDO\]HG GHPRJUDSKLF FOLQLFDO
DQG ELRFKHPLFDO SDUDPHWHUV LQSDWLHQWV ZLWK VHDVRQDO
LQIOXHQ]D FDQ EH XVHG WR SUHGLFW WKH VHYHULW\ DQG WKH
RXWFRPHRIWKHLOOQHVV,QWHUPVRIJHQGHUPDOHVZHUH
SUHGRPLQDQW LQ ERWK JURXSV  DQG  D
UHVXOW VLPLODU WR PRVW VWXGLHV LGHQWLI\LQJPDOH JHQGHU
DVDULVNIDFWRUIRULQIOXHQ]D>@,QDVWXG\FRQGXFWHG
LQ&DQDGDRXWRIOHWKDORXWFRPHVZHUHPDOHV
ZKHUHDVIHPDOHVZKLFKLVDFRPSOHWHO\GLIIHUHQW
UHVXOWFRPSDUHGWRWKHSUHYLRXVO\PHQWLRQHGRQH>@
$JHDVWKHDQDO\]HGGHPRJUDSKLFGDWDLQRXUVWXG\KDV
KDGDVLJQLILFDQWLQIOXHQFHRQWKHLOOQHVVRXWFRPH7KH
DYHUDJH DJH RI WKH SDWLHQWV LQ WKH JURXS ZLWK VHYHUH
LQIOXHQ]DZDVDQG LWZDV VLJQLILFDQWO\KLJKHU
WKDQWKHDYHUDJHDJHRIWKHSDWLHQWVLQWKHJURXSZLWK
PLOG LQIOXHQ]D  S  ,W LV WKLV IDFW DV
ZHOODVGDWDIURPDODUJHQXPEHURIVWXGLHVWKDWSRLQW
RXWDGXOWSDWLHQWVDVDYXOQHUDEOHJURXSZLWKDULVNWR
SURJUHVVLQWRDVHYHUHIRUPRIWKHLOOQHVVDQGRUGHDWK
7KXV FHUWDLQ SUHYHQWLYH DQG WKHUDSHXWLFPHDVXUHV LQ
SULPDU\DQGVHFRQGDU\KHDOWKSURWHFWLRQPD\KDYHVLJ
QLILFDQWLQIOXHQFHRQWKHRXWFRPH>@<HWDJHLQ
RXUPXOWLYDULDWHDQDO\VLVZDVQRWVHWDSDUWWREHDQLQ

&YHWDQRYVND0et al.   



GHSHQGHQW SUHGLFWRU IRU D VHYHUH IRUP RI LQIOXHQ]D
)XUWKHUPRUH WKH SDWLHQWV¶ SODFH RI UHVLGHQFH GLG QRW
LQIOXHQFHRQWKHRXWFRPHDOWKRXJKPDMRULW\RISDWLHQWV
>@FDPHIURPDQXUEDQHQYLURQPHQW
7KHXVHRIQHXUDPLQLGDVHLQKLELWRUVIRUKRXUVVLQFH
WKH VWDUW RI WKH V\PSWRPV DFFRUGLQJ WRPDQ\ VWXGLHV
ORZHUV WKH ULVN RI SURJUHVVLRQ LQWR D VHYHUH IRUP RU
GHDWKRISDWLHQWVZLWKLQIOXHQ]D,QDGGLWLRQWKH:RUOG
+HDOWK2UJDQL]DWLRQ :+2 UHFRPPHQGV HDUO\ WUHDW
PHQW ZLWK RVHOWDPLYLU HYHQ LQVXVSLFLRXV FDVHV RI LQ
IOXHQ]DVLQFHWKHGHOD\HGPHGLFDOWUHDWPHQWLQFUHDVHV
WKHPRUWDOLW\UDWH>@,QRXUVWXG\SD
WLHQWV GLG QRW XVH RVHOWDPLYLU EHIRUH DGPLVVLRQZKH
UHDVRQO\XVHGWKLVGUXJDQGDOPRVWDOORIWKHP
EHORQJ WR WKHJURXSZLWK VHYHUH LQIOXHQ]D2QO\RI
WKHVHSDWLHQWVVWDUWHGXVLQJWKHUDS\LQWKHUHFRPPHQGHG
KRXUVVLQFHWKHRQVHWRIWKHV\PSWRPV7KHUHZDVQR
VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH LQ WHUPV RI WKH LOO
QHVVVHYHULW\EHWZHHQ WKRVHSDWLHQWVZKRGLGXVHDQG
WKRVH ZKR GLG QRW XVH RVHOWDPLYLU EHIRUH DGPLVVLRQ
S 7KHDQVZHUWRWKLVFDQSUREDEO\EHIRXQGLQ
WZR VLJQLILFDQW LVVXHV 7KH ILUVW UHIHUV WR WKH VPDOO
JURXS RI SDWLHQWV LQFOXGHG LQ WKLV VWXG\ ZKR XVHG
RVHOWDPLYLUWKLVIDFWLVDWWKHVDPHWLPHDOLPLWDWLRQRI
WKLVVWXG\7KHVHFRQGLVVXHLVWKDWVRPHIRUPVRIYLUX
VHVDUHUHVLVWDQWWRRVHOWDPLYLU>@
7KHPRUWDOLW\UDWHRIKRVSLWDOL]HGSDWLHQWVZLWKVHYHUH
LQIOXHQ]D LQRXU VWXG\ZDV7KHPRUWDOLW\ UDWH
SHUFHQWDJH GLIIHUV EHWZHHQ WKH SXEOLVKHG VWXGLHVZKLFK
FHUWDLQO\ GHSHQGV RQ GLIIHUHQW FRQGLWLRQV DQG FULWHULD
XQGHUZKLFKSDWLHQWVDUHEHLQJDQDO\]HGDVZHOODVRQ
WKHFULWHULDIRUDGPLVVLRQWRLQWHQVLYHFDUH>@7KXV
LQ WKH VWXG\ FRQGXFWHG LQ &KLQD RXW RI  SDWLHQWV
ZLWKDVHYHUHIRUPRILQIOXHQ]DZHUHWUHDWHGLQDQ
LQWHQVLYHFDUHDQGWKHGHDWKUDWHZDV>@
6HYHUDOVWXGLHVVXJJHVWWKDWDKLJKERG\WHPSHUDWXUHLV
RQHRIWKHPRVWIUHTXHQWV\PSWRPVDQGLQLWLDOSUHVHQWD
WLRQLQPRUHWKDQRIWKHFDVHVZLWKLQIOXHQ]D>@
,QRXUVWXG\SDWLHQWVKDGERG\WHPSHUD
WXUHKLJKHU WKDQGHJUHHVZLWK DOPRVW HTXDO UHS
UHVHQWDWLRQ LQERWKJURXSV7KHRWKHUSDWLHQWVGLGQRW
KDYH HOHYDWHG ERG\ WHPSHUDWXUH VLQFH WKH\ UHFHLYHG
DQWLS\UHWLF WKHUDS\RQ LQLWLDOFOLQLFDOSUHVHQWDWLRQEXW
LWGLGQRWH[FOXGHLQIOXHQ]D,QWHUPVRIFOLQLFDOV\P
SWRPV DQG VLJQV RI WKH LOOQHVV LQ RXU VWXG\ WKH IROOR
ZLQJVWDWLVWLFDOO\VLJQLILFDQWFOLQLFDOSDUDPHWHUVZKLFK
LQGLFDWHG VHYHUH LQIOXHQ]D RQDGPLVVLRQ KDG EHHQ DIILU
PHGG\VSQHDF\DQRVLVZLWKUHJLVWHUHGF\DQRWLFSDWLHQWV
RQO\LQWKHJURXSZLWKVHYHUHLQIOXHQ]DWDFK\FDUGLDDQG
WDFK\SQHD,QWKHVWXG\RI'DPDN+et al. )URP
LQZKLFKDGXOWSDWLHQWVZLWKVHYHUH LQIOXHQ]DZHUH
DQDO\]HGG\VSQHDDQGWDFK\SQHDKDGEHHQREVHUYHGDV
VLJQLILFDQW IDFWRUV IRUDVHYHUHIRUPRI WKH LOOQHVV 
DJDLQVW ZKLFK LV LQ DJUHHPHQWZLWKRXU ILQGLQJV
DJDLQVW&\DQRVLVKDGEHHQSUHVHQWLQJ
 RI SDWLHQWV XQOLNH RXU VWXG\ZKHUH RQ DGPLVVLRQ
RISDWLHQWVZHUHF\DQRWLF7KHGLIIHUHQFHLVPRVW
OLNHO\GXHWR WKHGLIIHUHQFHLQ WKHQXPEHURIVHYHUHO\
DIIHFWHGSDWLHQWVDQGVWULFWHUFULWHULD>@
:LWKUHJDUGWRODERUDWRU\ELRFKHPLFDOSDUDPHWHUVRXU
VWXG\KDVSRLQWHGRXW WKH IROORZLQJ LQGLFDWRUV IRU VH
YHUHLQIOXHQ]DKHPDWRFULWOHXFRF\WHVDERYH[Ў/
QHXWURSKLOVXQGHUDQGDERYHXUHDYDOXHV!
PPRO/ FUHDWLQH SKRVSKRNLQDVH&3. ODFWDWH GHK\GUR
JHQDVH/'+DQG DOEXPLQ OHYHO  J/ EXW PXOWLYD
ULDWHDQDO\VLVKDVVKRZQRQO\/'+DVDQLQGHSHQGHQW
YDULDEOH 7KH VWXG\ FRQGXFWHG LQ 6KDQJKDL &KLQD LQ
ZKLFKDQDO\]HGSDWLHQWVWKHIROORZLQJIDFWRUV
ZHUHVKRZQWREHVLJQLILFDQWIRUVHYHUHLQIOXHQ]DDQG
GHDWKRXWFRPHO\PSKRSHQLDWRWDOQXPEHURIOHXNRF\WHV
LQFUHDVHGOHYHORIODFWDWHGHK\GURJHQDVHORZDOEXPLQ
OHYHOVDQG&UHDFWLYHSURWHLQ7KHPXOWLYDULDWHPRGHO
IRU VHYHUH RXWFRPH GLVFORVHG RQO\ /'+ DQG&53 DV
LQGHSHQGHQWYDULDEOHV >@6RPHVWXGLHV VWUHVV WKH UROH
RI &3. DQG QHXWURSKLOV +RZHYHU LQ VWXGLHV DQDO\
]LQJFKLOGUHQ&53LVQRWLQGLFDWHGDVDULVNIDFWRUIRU
VHYHUHFOLQLFDOIRUPRIWKHLOOQHVV7KLVLVSUREDEO\GXH
WRWKHVSHFLILFLPPXQRORJLFDOUHVSRQVHRIFKLOGUHQDQG
WKH GLIIHUHQFH LQ WLPH RI &53 V\QWKHVL]LQJ ZKLFK
WDNHV  KRXUV XQOLNH QHXWURSKLOVZKLFK KDYH EHHQ
YHULILHG DV VLJQLILFDQW LQ WKHPXOWLYDULDWH DQDO\VLVPRVW
OLNHO\EHFDXVHRIWKHLUIDVWHUV\QWKHVL]LQJ>@7KHLQ
FUHDVHRIXUHDOHYHOVLQRXUVWXG\KDVEHHQDVLJQLILFDQW
IDFWRUIRUVHYHUHLQIOXHQ]DKRZHYHUPXOWLYDULDWHDQDO\
VLV LW GLG QRW VKRZ VLJQLILFDQFH ,Q RXU VWXG\ ODFWDWH
GHK\GURJHQDVHRIDOOODERUDWRU\ELRFKHPLFDOSDUDPHWHUV
KDV VKRZQ WREH WKHPRVW VLJQLILFDQW IDFWRUXVLQJ WKH
PXOWLYDULDWHPRGHO ,Q WKH OLWHUDWXUH LQWHQVLYHUKDEGR
P\RO\VLVKDVEHHQSUHVHQWHG ɚV D FRPSOLFDWLRQRI LQ
IOXHQ]D ZKLFK OHDGV WR LQFUHDVH RI &3. DQG /'+
7KLVLVDUHVXOWRIP\RVLWLVDQGLVWKHFDXVHRILQWHQVLYH
P\DOJLDDQGPXVFXODUZHDNQHVV LQSDWLHQWV7KHPHFKD
QLVP RI LQWHQVLYH UKDEGRP\RO\VLVLV QRW \HW HQRXJK
HOXFLGDWHGEXW LW LVDVVXPHG WKDW LW LVGLUHFWYLUXV LQ
YDVLRQ RI WKH PXVFOH VWUXFWXUH RU DQ LPPXQRORJLFDO
UHVSRQVH>@
7KHVHYHULW\RIWKHLOOQHVVRQDGPLVVLRQZDVHYDOXDWHG
WKURXJK6$36VFRUHDQGLQRXUVWXG\LWZDVVHWDSDUW
DV VLJQLILFDQW LQ WKHPXOWLYDULDWH DQDO\VLV 7KHUHZDV
DQHVWDEOLVKHGFRUUHODWLRQEHWZHHQ WKH LOOQHVVVHYHULW\
DQG WKH PHDVXUHG YDOXDEOHV RI 6$36 VFRUH ZKLFK
FRUUHODWHVZLWKPDMRULW\RIVWXGLHV WKDWKDYHDQDO\]HG
WKHVHSUHGLFWLYHVFRUHV>@

&RQFOXVLRQ

7KLV VWXG\ KDV GHILQHG D SURJQRVLVPRGHO RI  LQGH
SHQGHQWYDULDEOHVG\VSQHDWDFK\SQHDLQFUHDVHG/'+
OHYHOVDQG6$36VFRUHZKLFKSUHGLFWWKHLOOQHVVVHYHULW\
DWWKHYHU\DGPLVVLRQZLWKJOREDODFFXUDF\RI
(DUO\GHWHFWLRQRIWKHLQGLFDWRUVRIWKHLOOQHVVVHYHULW\
LQ SDWLHQWV ZLWK VHDVRQDO LQIOXHQ]D ZLOO DOORZ LPSOH
PHQWDWLRQ RI DSSURSULDWH PHGLFDO LQWHUYHQWLRQ ZKLFK
ZLOOLQWXUQGHFUHDVHPRUWDOLW\UDWHV

6HDVRQDOLQIOXHQ]D   


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Apstrakt 
 
Voved. Hemokulturata, iako se smeta za zlaten 
standard vo etiolo{kata dijagnoza na invaziv-
nite infekcii, sq u{te ne e siguren i brz metod 
za dijagnoza na kandidemija. Odreduvaweto na 
serumskiot (1,3)-E-D-glikan e visoko senzitiven 
i specifi~en test za invazivni mikozi, koj mo-
`e da bide od golema korist za licata so visok 
rizik za invazivni infekcii so CandidaVSHFLHV. 
Cel. Celta na ovaa studija eprospektivno eva-
luirawe na dijagnosti~kiot potencijal na serum-
skiot (1,3)-E-D-glikan, vo sporedba so hemokul-
turata, za dijagnoza na invazivni infekcii so 
Candida VSHFLHV. 
Metodi. Krv i serum od 120 pacienti klasifi-
cirani vo ɱetirigrupi, hospitalizirani na uni-
verzitetskite kliniki vo Skopje, vo period od 
dve godini, bea ispituvani za invazivni infek-
cii so Candida VSHFLHV. Krvta be{e obrabotuvana 
so konvencionalni metodi (avtomatiziran BacT/ 
Alert sistem za hemokulturi, boewe po Gram i 
kultura na fungalni podlogi). Identifikacija-
ta na Candida VSHFLHV se izveduva{e so VITEK-2 
sistemot. Serumskiot (1,3)-E-D-glikan se odre-
duva{e so Fungitell testot.  
Rezultati. Pozitivna hemokultura be{e kon-
sekventno registrirana vo 23.33%, 43.33%, 23.8% 
i 3.33% primeroci vo grupite , ,, ,,, i ,9. 
Pozitiven naod na (1,3)-E-D-glikan istovremeno 
so hemokulturata, Fungitell testot detektira-
{e kaj 83.33%, 76.67%, 30% i 26.67% vo grupi-
te ,,,,,, i ,9, konsekventno. Prose~nata kon-
centracija na BDG be{e najvisoka vo grupata ,, 
sledena od grupite ,,,9 i ,,,. 
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Zaklu~ok. Na{ite rezultati uka`uvaat deka po-
zitiven (1,3)-E-D-glikan mo`e da bide superioren 
test, pokraj hemokulturata za dijagnoza na kan-
didemija, i ja istaknuva korista od ovoj test 
kako dijagnosti~ka poddr{ka vo serodijagnoza-
ta na invazivnata kandidijaza. 
 
Klu~ni zborovi: Candida, kandidemija, hemokultura, 
(1,3)-E-D-glikan, serodijagnoza 
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0DWHULDODQGPHWKRGV

7KLVVWXG\DQDO\]HGSULPDULO\VWHULOHVSHFLPHQVEORRG
DQGVHUXPIURPSDWLHQWVFODVVLILHG LQGLIIHUHQW
JURXSV DFFRUGLQJ WR WKH FOLQLFDO GLDJQRVLV DQG ULVN
IDFWRUVIRUGHYHORSPHQWRILQYDVLYHFDQGLGLDVLVJURXS
,Q SDWLHQWVZLWKSULPDU\LPPXQHGHILFLHQF\JURXS
,, Q SDWLHQWVZLWKSURORQJHGVWD\ LQ ,&8UHFHLYLQJ
EURDG VSHFWUXP DQWLEDFWHULDO WUHDWPHQW JURXS ,,, Q 
SDWLHQWV ZLWK PXFRVDO FDQGLGLDVLV DQG JURXS ,9
Q F\VWLFILEURVLVSDWLHQWV,QYDVLYHIXQJDOLQIHFWLRQ
ZDVGHILQHGDFFRUGLQJWRWKHUHYLVHGGHILQLWLRQVE\WKH
(257&06* (XURSHDQ RUJDQL]DWLRQ IRU UHVHDUFK DQG
WUHDWPHQW RI FDQFHUP\FRVHV VWXG\ JURXS FRQVHQVXV
JURXSZLWKWKHQHFHVVDU\PRGLILFDWLRQWKDW%'*ZDV
QRWLQFOXGHGLQWKHPLFURELRORJLFDOFULWHULD>@%ORRG
FXOWXUHZDVSHUIRUPHGZLWKDXWRPDWHG%DF7$OHUWV\V
WHP bioMerieux )UDQFH*UDP VWDLQ DQG FXOWXUH RQ
VHOHFWLYH6DERXUDXGDQG&$/%PHGLXP2[RLG ,GHQWL
ILFDWLRQRICandida VSHFLHVZDVSHUIRUPHGZLWKDXWR
PDWHG9,7(.V\VWHPbioMérieux, )UDQFH>@6HUR
ORJLFDOE'JOXFDQGHWHFWLRQZDVSHUIRUPHGZLWK
)XQJLWHOODVVD\$VVRFLDWHVRI&DSH&RG%ULHIO\
WRWDORIȝORIVHUXPZHUHEULHIO\SUHWUHDWHGZLWK
ȝO DONDOLQH UHDJHQW VROXWLRQ  0 .2+ 0
.&OIRUPLQDW&DQGWKHQȝOUHFRQVWLWXWHG
)XQJLWHOOUHDJHQWZDVDGGHGWRWKHVDPSOHSODFHGLQWR
WULSOLFDWHZHOOVRIDZHOOPLFURWLWHUSODWH7KHUHDF
WLRQZDVLQFXEDWHGIRUPLQDW&DQGWKHRSWLFDO
GHQVLW\ZDVPHDVXUHG DW  QPZLWK D VSHFWUR

0LUFKHYVND*et al.   



SKRWRPHWHU 7KHPHDQ UDWH RI RSWLFDO GHQVLW\ FKDQJH
ZDVGHWHUPLQHGIRUHDFKZHOODQGWKH%*FRQFHQWUDWLRQ
ZDVGHWHUPLQHGE\FRPSDULVRQWRDVWDQGDUGFXUYH,Q
WHUSUHWDWLRQRI%*YDOXHVZDVDV IROORZVSJPO
QHJDWLYH  WR  SJPO LQGHWHUPLQDWH  SJPO
SRVLWLYH 7KH WHVW UHVXOWV RI WKH%'* DVVD\ZHUH QRW
DYDLODEOHIRUWKHFOLQLFLDQIRUGHFLVLRQPDNLQJ%*UH
VXOWVZHUHQRWXVHGIRUWKHPDQDJHPHQWRUFODVVLILFDWLRQ
RI,),3URYHQDQGSUREDEOH,),ZHUHFRQVLGHUHGWREH
WUXHSRVLWLYHFDVHVIRUDQDO\VLV3DWLHQWVZLWKSRVVLEOH
,),ZHUHFRQVLGHUHGWRKDYHWUXHQHJDWLYHFDVHV

5HVXOWV

$FFRUGLQJWRWKHJHQGHUVWUXFWXUHRIWKHSDUWLFLSDQWVLQ
RXUVWXG\PHQZHUHPRUHIUHTXHQWO\LGHQWLILHGLQJURXSV
,,,,DQG,9UHVSHFWLYHO\DQG
ZRPHQ LQ WKHJURXS ,, 7KHDYHUDJHDJHRI
SDWLHQWVZLWKSULPDU\ LPPXQHGHILFLHQF\ZDV
\HDUVRISDWLHQWVLQWKHVHFRQGJURXS
 RI WKH WKLUG JURXSRI SDWLHQWV DQG
\HDUVRIWKHIRXUWKJURXSRISDWLHQWV7DEOH

7DEOH&KDUDFWHULVWLFVRISDWLHQWVDFFRUGLQJWRDJHDQGJHQGHU
9DULDEOH *URXSVRISDWLHQWV
 JURXS,Q 
JURXS,,
Q 
JURXS,,,
Q 
JURXS,9
Q 
7RWDO
Q 
Gender     
ZRPHQ     
PHQ     
Age     
\HDUVPHDQ6'     
PLQPD[     
ɚp = 0.6     
p&KLVTXDUHWHVW     

'LVWULEXWLRQRIWKHH[DPLQHGSDUWLFLSDQWVLQDOOJURXSV
DFFRUGLQJWRFOLQLFDOGLDJQRVLVZLWKȿɈ57&06*FUL
WHULDVKRZHGWKDWDSURYHQIXQJDOLQIHFWLRQZDVPRVW
IUHTXHQWO\ UHJLVWHUHG LQ SDWLHQWV ZLWK SURORQJHG ,&8
VWD\ UHFHLYLQJ D EURDG VSHFWUXP DQWLELRWLF WUHDWPHQW
 IROORZHGE\SDWLHQWVZLWKSULPDU\ LPPXQH
GHILFLHQF\7DEOH'LIIHUHQFHVLQGLVWULEXWLRQ
RISURYHQSUREDEOHDQGSRVVLEOHIXQJDOLQIHFWLRQZHUH
VWDWLVWLFDOO\VLJQLILFDQWEHWZHHQJURXS,YHUVXVJURXSV
,,,DQG,9DQGEHWZHHQJURXS,,YHUVXVJURXSV,,,DQG,9

7DEOH&KDUDFWHULVWLFVRISDWLHQWVDFFRUGLQJWRȿɈ57&06*FULWHULDFODVVLILFDWLRQ
9DULDEOH *URXSVRISDWLHQWV
 JURXS,Q 
JURXS,,
Q 
JURXS,,,
Q 
JURXS,9
Q 
7RWDO
Q 
Classification      
SURYHQ     
SUREDEOH     
SRVVLEOH     
 &KLVTXDUHɚp
 ,YV,,QV ,,YV,,,p ,,,YV,9QV
 ,YV,,,p ,,YV,9p 
 ,YV,9p  

5HJDUGLQJ WKH GLVWULEXWLRQRI KRVW IDFWRUV RI
SDWLHQWV LQ JURXS , KDG KHPDWRORJLFDO PDOLJQDQF\
KDG$,'6SUHVHQWHGZLWKK\SRJDPDJOREX
OLQHPLD DQG  HDFK KDG FKURQLF JUDQXORPDWRXV
GLVHDVHRU&$5'GHILFLW,QJURXS,,KRVWIDFWRUVGLV
WULEXWLRQZDVQHRQDWDOVHSVLVDEGRPLQDOVXUJH
U\ VROLGRUJDQFDQFHU GLDEHWHVPH
OOLWXV  QHRQDWDO PHQLQJLWLV  VHSVLV LQ
SHGLDWULF,&8XURVHSVLVUHQDOIDLOXUH
ZLWKKHPRGLDO\VLVHQGRFDUGLWLVSDQ
FUHDWLWLV ZLWK GLDEHWHV PHOOLWXV  DQG EXUQV
,QJURXS,,,RISDWLHQWVKDGHVRSKDJHDO
FDQGLGLDVLVZLWKFRPRUELGLWLHVOLNH&23'DVWKPDREH
VLW\ GLDEHWHV PHOOLWXV DOFRKROLVP XOFXV GLVHDVH DQG
FDQFHUDQG,&8SDWLHQWVZLWKGLDEHWHVPHOOLWXV
DVFRPRUELGLW\SUHVHQWHGZLWKVLJQVDQGV\PSWRPVRI
FDQGLGXULD ,QJURXS ,9&)SDWLHQWVZLWKDFXWHH[DFHU
EDWLRQVZHUHDQDO\]HG
7KHEORRGFXOWXUHZDVSRVLWLYH LQSDWLHQWV LQ
JURXS,LQJURXS,,LQJURXS,,,DQG
RQH SDWLHQW LQ JURXS ,97KH VWDWLVWLFDO DQDO\VLV FRQILU
PHGWKDWSRVLWLYHEORRGFXOWXUHZDVDVLJQLILFDQWO\OHVV
IUHTXHQW ILQGLQJ LQSDWLHQWVZLWKF\VWLF ILEURVLV FRP
SDUHGWRERWKJURXSVRISDWLHQWVZLWKSULPDU\LPPXQH
GHILFLHQF\p DQGSDWLHQWVZLWKSURORQJHG,&8
VWD\ DQG DQWLELRWLF WUHDWPHQW p  7KH PRVW
IUHTXHQWLVRODWHVIURPEORRGFXOWXUHLQJURXS,ZHUHC. 
tropicalis DQGC. kruseiIROORZHGE\C. albicans DQGC. 
parapsilosis. ,QJURXS,,C. albicans DQGC. pelliculosa
ZHUH HTXDOO\ SUHVHQWHG IROORZHG E\ C. parapsilosis 
DQGC. Glabrata 7DEOH3RVLWLYHILQGLQJVZLWK
ȕ'JOXFDQ)XQJLWHOO%'*DVVD\DWWKHVDPHWLPHZLWK

E'JOXFDQLQGLDJQRVLVRICandida infections   



7DEOH<HDVWVSHFLHVLQEORRGFXOWXUH
9DULDEOH *URXSVRISDWLHQWV
 JURXS,Q 
JURXS,,
Q 
JURXS,,,
Q 
JURXS,9
Q 
7RWDO
Q 
Blood culture     
QHJDWLYH     
SRVLWLYH     
 &KLVTXDUHp 
 ,YV,9p    
 ,,YV,9p    
C.parapsilosis     
C.tropicalis     
C.albicans     
C.krusei     
C.pelliculosa     
C.glabrata     
p&KLVTXDUHWHVWp p

7DEOH&KDUDFWHULVWLFVRISDWLHQWVDFFRUGLQJWRSRVLWLYLW\RIȕ'JOXFDQWHVW
9DULDEOH *URXSVRISDWLHQWV
 JURXS,Q 
JURXS,,
Q 
JURXS,,,
Q 
JURXS,9
Q 
7RWDO
Q 
ȕ'JOXFDQWHVW    
QHJDWLYH     
SRVLWLYH  

  
LQWHUPHGLDWH     
  ɚS   
  ,YV,,,ɚS  ,,ɜɫ,,,ɚS 
  ,YV,9ɚS ,,ɜɫ,9ɚS 
ɚS&KLVTXDUHWHVWS

EORRGFXOWXUHZHUHGHWHFWHGLQSDWLHQWV
RIJURXS,RIJURXS,,RI
JURXS ,,, DQG   SDWLHQWV RI JURXS ,9
'HVFULEHG GLIIHUHQFHV ZHUH FRQILUPHG DV VWDWLVWLFDOO\
VLJQLILFDQWEHWZHHQJURXS,DQGJURXS,,,S 
DQG EHWZHHQ JURXS , DQG JURXS ,9 S  DQG
DOVREHWZHHQJURXS,,DQGJURXS,,,S DQG
EHWZHHQJURXS,,DQGJURXS,9S 7DEOH
,QWKHVWDWLVWLFDODQDO\VLVLQWHUPHGLDWHUHVXOWVZHUHQRW
LQFOXGHG
,Q7DEOHWKHFRQFHQWUDWLRQVRIWKHȕ'JOXFDQ
PDUNHU %'* DUH SUHVHQWHG $W WKH VDPH WLPH ZLWK
EORRGFXOWXUHVWDWLVWLFDOO\VLJQLILFDQWO\KLJKHUFRQFHQWUD
WLRQ RI %'* ZDV REWDLQHG LQ JURXS , FRPSDUHG WR
JURXS ,,, S  DQG JURXS ,9 S 
DQGVWDWLVWLFDOO\VLJQLILFDQWO\KLJKHUFRQFHQWUDWLRQRI

7DEOH'HVFULSWLYHVWDWLVWLFV%'*FRQFHQWUDWLRQSJPO
 'HVFULSWLYHVWDWLVWLFV%'*FRQFHQWUDWLRQSJPO
PHDQ6' PLQPD[ PHGLDQ,45 pYDOXH
JURXS,   ± + GS
,YV,,,FS 
,YV,9FS 
,,YV,,,FS 
,,YV,9FS 
JURXS,,   ±
JURXS,,,   ±
JURXS,9   ±
FS0DQQ:KLWQH\8WHVWGS.UXVNDO:DOOLVWHVW

%'*ZDVREWDLQHGLQJURXS,,FRPSDUHG WRJURXS,,,
S DQGJURXS,9S 7KHDYH
UDJH FRQFHQWUDWLRQ RI %'* ZDV KLJKHVW LQ JURXS ,
 SJPO IROORZHG E\ JURXS ,, 
SJPOJURXS,9SJPODQGJURXS,,,
SJPO7KHPHGLDQ FRQFHQWUDWLRQRI%'*
ZDVSJPO UDQJHSJPO UDQJH
SJPOUDQJHDQGSJPOUDQJH
LQDOOIRXUJURXSVUHVSHFWLYHO\
3RVLWLYH %'* WHVW LQ JURXS , ZDV UHJLVWHUHG LQ 
SDWLHQWV¶VHUD7KHFRQFHQWUDWLRQRI%'*LQ
WKHSRVLWLYH VHUDZDV LQ WKH UDQJHSJPO7KH
DYHUDJH FRQFHQWUDWLRQ RI %'* ZDV  SJPO
6HQVLWLYLW\VSHFLILFLW\339139RI%'*ZHUH
UHVSHFWLYHO\7DEOH
3RVLWLYH %'* WHVW LQ JURXS ,, ZDV UHJLVWHUHG LQ 
SDWLHQWV¶VHUD7KHFRQFHQWUDWLRQRI%'*LQ
WKHSRVLWLYHVHUDZDVLQWKHUDQJHSJPOZLWKDQ



0LUFKHYVND*et al.   



7DEOH  &RPSDUDWLYH GLDJQRVWLF SHUIRUPDQFHV RI EORRG FXOWXUH DQG ȕ'
JOXFDQWHVWLQJURXS,
0HWKRG 6H 6S 339 139
%ORRGFXOWXUH    
ȕ'JOXFDQWHVW    

7DEOH&RPSDUDWLYHGLDJQRVWLFSHUIRUPDQFHVRIEORRGFXOWXUHDQGȕ'
JOXFDQWHVWLQJURXS,,
7HVW 6H 6S 339 139
%ORRGFXOWXUH    
ȕ'JOXFDQWHVW    

DYHUDJH FRQFHQWUDWLRQ RI  SJPO 6HQVL
WLYLW\VSHFLILFLW\339139RI%'*ZHUH
UHVSHFWLYHO\7DEOH
,Q JURXS ,,, SRVLWLYH %'* WHVW ZDV UHJLVWHUHG LQ 
SDWLHQWV¶VHUD7KHFRQFHQWUDWLRQRI%'*LQWKH
SRVLWLYHVHUDZDVLQWKHUDQJHSJPOZLWKDQDYH
UDJH FRQFHQWUDWLRQ RI  SJPO 6HQVLWLYLW\
VSHFLILFLW\ 339 139 RI %'* ZHUH  
UHVSHFWLYHO\7DEOH
,Q JURXS ,9 SRVLWLYH %'* WHVW ZDV UHJLVWHUHG LQ 
SDWLHQWV¶VHUD7KHFRQFHQWUDWLRQRI%'*LQ
WKH SRVLWLYH VHUDZDV LQ WKH UDQJH SJPOZLWK
DQDYHUDJHFRQFHQWUDWLRQRISJPO7DEOH

7DEOH&RPSDUDWLYHGLDJQRVWLFSHUIRUPDQFHVRIEORRGFXOWXUHDQG ȕ'
JOXFDQWHVWLQJURXS,,,
7HVW 6H 6S 339 139
%ORRGFXOWXUH    
ȕ'JOXFDQWHVW    

7DEOH&RPSDUDWLYHGLDJQRVWLFSHUIRUPDQFHVRIEORRGFXOWXUHDQGȕ'
JOXFDQWHVWLQJURXS,9
7HVW 6H 6S 339 139
%ORRGFXOWXUH    
ȕ'JOXFDQWHVW    

7KLV WHVWGLGQRW LGHQWLI\ IDOVHQHJDWLYHRU IDOVHSRVL
WLYHUHVXOWVLQJURXS,9DOOFDVHVRI&)ZLWKSRVLWLYH
%'*DVVD\ZHUHLQWKHJURXSRISUREDEOHSURYHQ,),V
DFFRUGLQJ WR ȿɈ57&06* FULWHULD DQG DOO QHJDWLYH
%'*FDVHVZHUHFODVVLILHGDVSRVVLEOHLQIHFWLRQV

'LVFXVVLRQ

(DUO\GLDJQRVLVRILQYDVLYHCandida LQIHFWLRQVLVFUX
FLDO LQRUGHU WR LQLWLDWH DQWLIXQJDO DJHQWVHDUO\'HOD\
LQ WKHDGPLQLVWUDWLRQRIDSSURSULDWHDQWLIXQJDOWUHDWPHQW
LQFUHDVHVPRUWDOLW\IURPLQYDVLYHFDQGLGLDVLV8QIRUWXQD
WHO\FOLQLFDODQGUDGLRORJLFDOVLJQVDUHRIWHQXQVSHFLILF
DQGFRQYHQWLRQDOFXOWXUHPHWKRGVDUHQRWVHQVLWLYHHQRXJK
>@ 7R RYHUFRPH PDQ\ REVWDFOHV GXULQJ ODERUDWRU\
ZRUNGLIIHUHQWWHVWVKDYHEHHQGHYHORSHGZKLFKKDYH
EHHQ HYDOXDWHG IRU GLDJQRVLV RI LQYDVLYH FDQGLGLDVLV. 
,Q WKLVVWXG\ZHKDYHHYDOXDWHG WKHSHUIRUPDQFHRID
QHZ E'JOXFDQ %'* GHWHFWLRQ V\VWHP )XQJL
WHOODVDGLDJQRVWLFDGMXQFWIRULQYDVLYHIXQJDOLQIHFWLRQV
'LIIHUHQWVWXGLHVKDYHHYDOXDWHGFOLQLFDOSHUIRUPDQFHRI
WKHE'JOXFDQDVVD\ZLWKIRFXVRQVSHFLILF WDUJHW
SRSXODWLRQV OLNH KHPDWRORJLFDO >@ SHGLDWULF SDWLHQWV
>@RU,&8>@,WKDVDOVREHHQSURSRVHGDVDQHDUO\
ELRPDUNHURILQYDVLYHIXQJDOLQIHFWLRQVDQGLVLQFOXGHGLQ
GLDJQRVWLFFULWHULDRI LQYDVLYH IXQJDO LQIHFWLRQV LQ WKH
UHYLVHG,),GLDJQRVLVFULWHULDRI(XURSHDQ2UJDQL]D
WLRQ IRU 5HVHDUFK DQG 7UHDWPHQW RI &DQFHU0\FRVHV
6WXG\*URXS(257&06*>@,QRUGHUWRLQYHVWLJDWH
WKH GLDJQRVWLF SRWHQWLDO RI WKH %'* WHVW WR HQKDQFH
GLDJQRVLVRI LQYDVLYHCandida LQIHFWLRQVZHKDYHH[D
PLQHGVHUDIURPSDWLHQWVWKDWZHUHGLYLGHGLQWR
JURXSVDFFRUGLQJ WR WKHFOLQLFDOGLDJQRVLVDQG(257&
06*FULWHULD IRUSUHVHQFHRIHOHYDWHGFRQFHQWUDWLRQV
RI E'JOXFDQ DQG FRPSDUHG WKHP ZLWK EORRG
FXOWXUHV$FFRUGLQJWR(257&06*FULWHULDDSURYHQ
IXQJDOLQIHFWLRQZDVPRVWIUHTXHQWO\UHJLVWHUHGLQSD
WLHQWV ZLWK SURORQJHG ,&8 VWD\ UHFHLYLQJ DQWLELRWLF
WUHDWPHQW ZLWK EURDG VSHFWUXP JURXS ,, 
IROORZHGE\SDWLHQWVZLWKSULPDU\LPPXQHGHILFLHQF\
JURXS,'LIIHUHQFHVLQGLVWULEXWLRQRISUR
YHQ SUREDEOH DQGSRVVLEOH IXQJDO LQIHFWLRQZHUH VWD
WLVWLFDOO\VLJQLILFDQWEHWZHHQJURXS,YHUVXVJURXSV,,,
DQG,9DQGHVSHFLDOO\EHWZHHQJURXS,,YHUVXVJURXSV
,,, DQG ,9 7KLV LV LQ FRQVLVWHQF\ ZLWK WKH ZRUN RI
0RQWDJQD et al >@ ZKHUH PRVW RI WKH FDVHV ZLWK
LQYDVLYH IXQJDO LQIHFWLRQ WHQG WRRFFXU LQROGHUSDWLHQWV
PRUH WKDQ  \HDUV DVZDV WKH DYHUDJH DJH LQ RXU
JURXS RI SDWLHQWVZLWK SURORQJHG VWD\ LQ ,&8 VHWWLQJ
WKDWSUHVHQWHGWKHKLJKHVWUDWHRISURYHQ
LQIHFWLRQVZLWK Candida VSHFLHV7KLVFDQEHDWWULEXWHG
WR WKH LQFUHDVHG LQFLGHQFH RI LQYDVLYH P\FRVHV ZLWK
DGYDQFHGDJHZKLFKPRVWRIWHQLVDVVRFLDWHGZLWKLP
SDLUHGLPPXQLW\,QRXUVWXG\RILQYDVLYHIXQ

E'JOXFDQLQGLDJQRVLVRICandida infections   



JDOLQIHFWLRQVLQJURXS,,ZHUH LQ WKH1,&8QHRQDWDO
LQWHQVLYHFDUHXQLWDQG3,&8VHWWLQJSHGLDWULFLQWHQVLYH
FDUHXQLW2IDOOWKHSDWLHQWVLQWKLVJURXSKDG
SURYHQ DQG  KDG SUREDEOH IXQJDO LQIHFWLRQV
3RVLWLYHEORRGFXOWXUHVZHUHLGHQWLILHGLQSDWLHQWVLQ
DOO JURXSV 0RVW HSLVRGHV RI FDQGLGHPLD GHYHORSHG LQ
JURXS,DQGZHUHFDXVHGE\C. tropicalis DQGC. krusei
IROORZHGE\C. albicansC. parapsilosis DQGC. tropi-
calis. ,QJURXS,,C. albicans DQGC. pelliculosaZHUH
HTXDOO\SUHVHQWHGIROORZHGE\C. parapsilosis DQGC. 
glabrata. ,QWKHWKLUGJURXSFDVHVRIFDQGLGHPLDZHUH
FRQILUPHGZLWKSRVLWLYHEORRGFXOWXUH RQHSDWLHQWZLWK
C. albicansC. glabrataLQSDWLHQWV,QRXU&)SDWLHQWV
RQO\RQHSDWLHQWKDGSRVLWLYHEORRGFXOWXUHZLWK C. albi-
cans$OWKRXJKC. albicansLVVWLOOFRQVLGHUHGWKHPRVW
IUHTXHQWHWLRORJLFDODJHQWRIFDQGLGHPLDLQWKHUHFHQW
IHZGHFDGHVDVLJQLILFDQWLQFUHDVHRIFDQGLGHPLDFDXVHG
E\QRQalbicans Candida VSHFLHV>@KDVEHHQUHJLVWH
UHGZKLFKDUHXVXDOO\OHVVVXVFHSWLEOHWRDQWLIXQJDOGUXJV
2XU VWXG\ FRQILUPV KLJK SUHYDOHQFH RI QRQalbicans 
Candida VSHFLHV FDQGLGHPLD DV KDV EHHQ GHPRQVWUD
WHGLQPDQ\UHSRUWVIURPDURXQGWKHZRUOG>@
7KH)XQJLWHOO DVVD\ IRUGHWHFWLRQRI E'JOXFDQ
FRQILUPHGHOHYDWHGFRQFHQWUDWLRQVRI%'*LQJURXS,
  JURXS ,,  JURXS ,,,
 DQGJURXS,9  ,QJURXS,
WKLV WHVW GHWHFWHG   RI SURYHQ DQG 
RISUREDEOHFDVHVRI,),VDQGLQ
SRVVLEOHLQIHFWLRQV,QJURXS,,WKHWHVWGHWHFWHG
 RI SURYHQ DQG   RI SUREDEOH
FDVHVRI,),V,QJURXS,,,RISUREDEOHDQG
RISRVVLEOHLQIHFWLRQVZHUHGHWHFWHGE\WKH
DVVD\,QJURXS,9WKH)XQJLWHOODVVD\ZDVSRVLWLYHLQ
  RI SURYHQSUREDEOH LQIHFWLRQV %'*
SRVLWLYH UHVXOWV KDYH EHHQ REWDLQHG E\ WKH )XQJLWHOO
DVVD\IRUPRVWRIWKHFDVHVZLWKFDQGLGHPLDFDXVHGE\
GLIIHUHQWCandida VSHFLHVC. albicansC. glabrataC. 
tropicalisC. krusei,QWHUHVWLQJO\WKH%'*YDOXHVLQ
WZR FDVHV RI SURYHQ LQIHFWLRQ FDQGLGDHPLD FDXVHG
E\C. Pelliculosa LQ D QHRQDWH DQG RQH DGXOW FDVH RI
FDQGLGHPLDZLWKC. albicansGLGQRWUHDFKDQ\RIWKHVH
FXWRIIVDQGWKH WHVWUHPDLQHGQHJDWLYH+RZHYHU WKH
%'* GHWHFWLRQ ZDV QRW SHUIRUPHG DW WKH VDPH WLPH
ZLWK WKH EORRG VDPSOH DV WKH RQH WKDW ZDVCandida 
FXOWXUHSRVLWLYHDOWKRXJKWKHVDPSOHXVHGZDVFROOHF
WHGDWWKHVDPHWLPH
,QWKLVVWXG\WKHVHQVLWLYLW\RIWKH%'*WHVWZDV
LQJURXSV,,,,,,DQG,9UHVSHF
WLYHO\FRPSDUHGWRVHQVLWLYLWLHVRI
>@ DQG >@ LQRWKHU UHSRUWV IRUGLDJQRVLVRI
FDQGLGHPLD0DQ\ VWXGLHVKDYH UHSRUWHGZLGHGLVFUH
SDQFLHVRQVHQVLWLYLW\DQGVSHFLILFLW\
RIWKHDVVD\>@SUREDEO\GXHWRWKHKHWHUR
JHQHLW\ RI WKHLU GHVLJQV DQG SUREDEO\ EHFDXVH WKH\
KDYH XVHG GLIIHUHQW FXWRII YDOXHV  WR  SJPO
IRUDSRVLWLYHUHVXOW,QDUHFHQWVWXG\3LFNHULQJet al.
HYDOXDWHGVHUDVDPSOHVIURPSDWLHQWVZLWKEORRG
FXOWXUHSRVLWLYH \HDVW LQIHFWLRQV XVLQJ D FXWRII YDOXH
RISJPO7KLUW\VDPSOHVZHUHSRVLWLYH
IRU%'* UDQJH WRSJPO DQGRI WKH
SDWLHQWVKDGDWOHDVWRQHVSHFLPHQSRVLWLYH,QDUHFHQW
PXOWLFHQWHU VWXG\RISDWLHQWVZLWKSURYHQFDQGL
GLDVLVKDGDSRVLWLYHUHVXOWIRU%'*DWDFXWRII
RISJPODQGKDGSRVLWLYH UHVXOWVDWDFXWRII
RISJPO2WKHUVWXGLHVKDYHDOVRUHSRUWHGORZ
%'* VHQVLWLYLW\ LQ GLIIHUHQW ,), DQG YDULRXV SDWLHQW
SRSXODWLRQV.RRet alDQG2VWURVN\=HLFKQHUet 
al  ZKR ERWK DQDO\]HG WKH SHUIRUPDQFH RI WKH
%'* DVVD\ UHJDUGOHVV RI WKH FDWHJRU\ RI SDWLHQWV RU
W\SH RI ,), REVHUYHG DQ DYHUDJH VHQVLWLYLW\ RI 
.RRet alUHSRUWHGHYHQORZHU%'*VHQVLWLYLW\LQ
SDWLHQWVUHFHLYLQJDKHPDWRSRLHWLFVWHPFHOOWUDQVSODQW
RU SDWLHQWV ZLWK IHEULOH QHXWURSHQLD  DQG 
UHVSHFWLYHO\
6SHFLILFLW\ RI WKH%'* WHVW LQ RXU VWXG\ZDV 
339ZDV
DQG139ZDVDQGLQJURXSV
,,,,,,DQG,9UHVSHFWLYHO\6SHFLILFLW\LQJURXS,ZDV
FRQVLGHUDEO\ ORZHU WKDQ WKDW UHSRUWHG E\3D]RVet al
>@IRUDGXOWSDWLHQWVZLWKKHPDWRORJLFDOFDQFHU
2QWKHRWKHUKDQG'LJE\et alKDYHUHSRUWHGSRVLWLYH
%'*UHVXOWVLQSDWLHQWVKRVSLWDOL]HGLQ,&8ZLWKSURYHQ
EDFWHULDOLQIHFWLRQV>@6LQFHWKHVHLQYHVWLJDWRUVXVHG
YHU\ORZ!SJPOFXWRIIYDOXHVIRUDSRVLWLYH%'*
PDUNHUUDWKHUWKDQWKHUHFRPPHQGHGFXWRIISJPO
LW LV LPSRVVLEOH WRDFFXUDWHO\ LQWHUSUHW WKHLUUHVXOWV ,Q
WKLVVWXG\SRSXODWLRQ%'*GHPRQVWUDWHGKLJKVHQVLWLYL
W\EXWSRRUVSHFLILFLW\%XWWKHKLJKQHJDWLYHSUHGLFW
WLYHYDOXHLQRXUVWXG\DQGRWKHUVWXGLHVDVZHOO
! >@ VKRZ WKDW WKHLU SULPDU\YDOXH EDVHG RQ D
QHJDWLYHUHVXOWLVWRH[FOXGHWKHSUHVHQFHRI,),LQVWHDG
)DOVHSRVLWLYH%'*UHVXOWVKDYHEHHQSUHYLRXVO\GHV
FULEHGLQPDQ\VWXGLHV3UDWWHVet alIRXQGWKDWXQPR
GLILHGFHOOXORVHFRQWDLQLQJPHPEUDQHVLQFUHDVHG WKH
VHUXP %'* OHYHOV )DOVHSRVLWLYH %'* UHVXOWV KDYH
DOVREHHQFRQILUPHGDIWHUPXFRVDOGDPDJHIURPFKHPR
WKHUDS\RUUDGLRWKHUDS\ZKLFKFRXOGDOORZ%'*IURP
GLHWDU\VRXUFHVRUIURPCandida FRORQL]LQJWKHJDVWUR
LQWHVWLQDO WUDFW WR HQWHU WKHEORRGVWUHDP DVZHOO DIWHU
UHFHLSWRIDQWLELRWLFV IURPIXQJDOVRXUFHV >@)DOVH
SRVLWLYH%'*UHVXOWVDUHSRVVLEOHDIWHUWUHDWPHQWZLWK
LPPXQRJOREXOLQ RU DQWLWXPRUDO SRO\VDFFKDULGHV VXFK
DV OHQWLQDQDQGVFKL]RSK\OODQ>@ZKLFKFDQHOHYDWH
%'*OHYHOVLQWKHDEVHQFHRI,),,QRXUVWXG\ZHDOVR
KDGSDWLHQWVRQKHPRGLDO\VLVEXWZHKDGQR UHOHYDQW
GHWDLOV RQ WKH EDFNJURXQG RI WKH WUHDWPHQW VR ZH
FRXOG QRW EH FHUWDLQ LI VRPH RI WKH HOHYDWHG %'*
OHYHOVDFWXDOO\GHPRQVWUDWHGIDOVHSRVLWLYHUHVXOWVGDWD
QRWVKRZQ)DOVHSRVLWLYH%'*UHVXOWVKDYHDOVREHHQ
GHVFULEHGGXULQJVRPHEDFWHULDOLQIHFWLRQV>@,QRXU
VWXG\ZHKDGIHZSDWLHQWVZKRSUHVHQWHGZLWKFOLQLFDO
VLJQVRIVHSVLVZLWKQHJDWLYHEORRGFXOWXUHIRU IXQJL
EXWSRVLWLYHEORRGFXOWXUHIRUEDFWHULDGDWDQRWVKRZQ
7KHUHLVDKLJKSUREDELOLW\WKDWWKHVHZHUHSRO\PLFURELDO

0LUFKHYVND*et al.   



LQIHFWLRQVWKDWZHUHDOVRGHVFULEHGLQPDQ\VWXGLHVDQG
FRXOGEHDQDGGLWLRQDOUHDVRQIRUIDOVHSRVLWLYHUHVXOWVRI
WKH%'*WHVW>@)RUDOOWKHVHUHDVRQV%'*DVVD\PXVW
EHXVHGDQGLQWHUSUHWHGZLWKDJUHDWFDXWLRQ7KLVSKHQROPH
QRQVKRXOGEHFDUHIXOO\HYDOXDWHGLQIXUWKHUVWXGLHVZKHUH
SUREDEO\ D VHULDO PRQLWRULQJ RI VHUD FRXOG FODULI\ PRUH
SUHFLVHO\WKHVHGLOHPPDVDERXWIDOVHSRVLWLYHUHVXOWV
7RVXPPDUL]HRXUILQGLQJVVXJJHVWWKDWDSRVLWLYHE
'JOXFDQ%'*DVVD\FRXOGEHDVXSHULRUWHVWLQDGGLWLRQ
WRWKHEORRGFXOWXUHIRUGLDJQRVLVRIFDQGLGHPLDDQGKLJK
OLJKWVWKHYDOXHRIWKH%'*DVVD\DVDGLDJQRVWLFDGMXQFW
LQWKHVHURGLDJQRVLVRIDQLQYDVLYHFDQGLGLDVLV7KLVWHVWPD\
DOVREHXVHIXOLQWKHHYDOXDWLRQRISDWLHQWVDWKLJKULVNRI,),
,Q FOLQLFDO SUDFWLFH SURSHU XVH RI WKLV WHVW ZRXOG UHTXLUH
NQRZOHGJHRILWVSHUIRUPDQFHVDQGIHDWXUHVSDUWLFXODUO\IRU
WKHIDFWRUVDVVRFLDWHGZLWKDIDOVHSRVLWLYHWHVWUHVXOW

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Apstrakt 
 
Voved. Cel na studijata eda se evaluira povrza-
nosta na leziite na koleno videni so magnetna 
rezonanaca, pri akutna trauma na kolenoto vo 
odnos na intenzitetot na bolka, sportskata ak-  
 
________________________ 
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tivnost kako i inedksot na telesna masa. 
Materijal i metodi. Vo na{ata studijata bea 
analizirani 261 magnetni rezonanci na koleno 
kaj pacienti so trauma na kolenoto so negativen 
radiogram na koleno za fraktura i bolak koja 
perzistira posledniot mesec i pokraj sprove-
denata terapija. 
Rezultati. Od 261 pacnent 65,13% bea ma`i a 
34,87% `eni. Najzastapen indeks na telesna masa 
od 41,76% vo grupata od 18,5-24,9. Edem na medijal-
niot kondil na femur be{e prisaten kaj 12,64% 
pacineti. Naj~esta lezija be{e na ‘rskavicata 
na medijalniot kondil na femur 33,72%. Lezija 
na predniot vkrsten ligamen be{e prisutna kaj 
40% od slu~aite. Koskeniot edem tip 1 i tip 2 
be{e prisuten kaj kombiniranite lezii na pred-
niot vkrsten ligament i zadniot rog od medi-
jalniot meniskus. 
Zaklu~ok. Vozrasta i indeksot na telesna masa 
ne poka`aa signifikantna povrzanost so trau-
mata i stepenot na lezija. Sportistite i ne 
sportistite imaat signifikantno razli~en na-
~in na trauma. Pacientite so lezija na zadniot 
rog na medijalniot meniskus gr. 3 imaat signi-
fikantno po~esto edem (S=0.013). Lokalizacija-
ta na bolkata ne e povrzana so na~inot na trauma, 
taa zavisi od nastanatite promeni vo kolenoto. 
 
Klu~ni zborovi: MRI, koleno, trauma 
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 RI VXE
MHFWVZLWKDQLQGH[RIRIVXEMHFWVZLWK
D%0,JUHDWHU WKDQDQGZLWKD%0, ORZHU
WKDQ7DEOHVKRZVWKHUHVXOWVRIWKHUHODWLRQVKLS
EHWZHHQ WKH GHPRJUDSKLF FKDUDFWHULVWLFV RI SDWLHQWV
ZLWK WUDXPD WR WKH NQHH 7KH FDXVH RI LQMXU\ LQ WKH
ODUJHUQXPEHURIVXEMHFWVZDVEHQGLQJ>@
7KHGLVWULEXWLRQRIWKHW\SHRISDLQGHPRQVWUDWHGWKDW
SDLQZLWKPRYHPHQWZDVPRVWFRPPRQO\HQFRXQWHUHG
,QWHUPVRIORFDOL]DWLRQRIWKHSDLQWKHPD
MRULW\RIVXEMHFWVUHSRUWHGWKHPHGLDOSDUWRI WKHNQHH
RIVXEMHFWVKDGDZHDNSDLQLHRQ
DVFDOHRIWRWKH\DQVZHUHGEHWZHHQDQGZKLOH
RI VXEMHFWV UHSRUWHG D VWURQJ SDLQ JUDGLQJ LW
EHWZHHQDQG

7DEOH  'HPRJUDSKLF FKDUDFWHULVWLFV RI SDWLHQWV
ZLWKWUDXPDWRWKHNQHH
9DULDEOH 
Gender n(%) 
0DOH 
)HPDOH 
Age groups n(%) 
 
 
 
0HDQ6'PLQ±PD[±
Height n(%) 
 
 
 
Weight n(%) 
 
 
 
BMI n(%) 
 
 
 
! 

(IIXVLRQLQWKHNQHHZDVSUHVHQWLQRIVXE
MHFWV%RQHHGHPDFDQRQO\EHDQDO\]HGXVLQJD05,
RIWKHNQHHDQGLWVJUDGDWLRQRIW\SHDQGW\SHFDQ
KHOS LQ WKHSURJQRVLVRI WKHHYROXWLRQRIFKDQJHV>@
(GHPDLQWKHPHGLDOFRQG\OHRIWKHIHPXUZDVGHWHF
WHGLQSDWLHQWVRQWKHODWHUDOFRQG\OHRIWKH
IHPXU LQ   SDWLHQWV HGHPD RQ WKHPHGLDO
VHJPHQW RI WKH WLELD SODWHDX LQ   SDWLHQWV
HGHPDRQ WKH ODWHUDOVHJPHQWRI WKH WLELDSODWHDXZDV
GLDJQRVHGLQSDWLHQWV05,ILQGLQJVVKRZHG
WKDWHGHPDRQWKHGLDSK\VLVRIWKHIHPXUDQGWLELDZDV
SUHVHQWLQDQGRIWKHDQDO\VHGFDVHV
UHVSHFWLYHO\,QSDWLHQWVZLWKLQWHUQDOGLV
WRUWLRQVRIWKHNQHHMRLQW05,ILQGLQJVVKRZHGHGHPD
RQ WKH PHGLDO IDFHW RI WKH SDWHOOD DQG LQ 
SDWLHQWV DQ HGHPDZDV SUHVHQW LQ WKH ODWHUDO IDFHW RQ
WKHSDWHOOD>@
7\SHHGHPDVZHUHWKHPRVWFRPPRQ05,ILQGLQJRQ
WKHPHGLDOIDFHWRQWKHSDWHOODGHWHFWHGLQ
VXEMHFWVIROORZHGE\WKHODWHUDOFRQG\OHRIWKHIHPXU
LQVXEMHFWVPHGLDOFRQG\OHRIWKHIHPXULQ
VXEMHFWVODWHUDOIDFHWRIWKHSDWHOODLQ
VXEMHFWV PHGLDO VHJPHQW RI WKH WLELD SODWHDX LQ 
VXEMHFWVODWHUDOVHJPHQWRIWKHWLELDSODWHDXLQ
VXEMHFWVDQGLQRQHVXEMHFWWKH05,
ILQGLQJVKRZHGDQHGHPDRQWKHGLDSK\VLVRIWKHWLELD

05,OHVLRQVRIWKHNQHH   



,QDFXWHNQHHWUDXPDZHRIWHQVHHOHVLRQVRIWKHFDU
WLODJH*UDGDWLRQRIOHVLRQVRQWKHFDUWLODJHRIWKHNQHH
LVFRQGXFWHGDFFRUGLQJWR,&56FODVVLILFDWLRQ>@

7DEOH'LVWULEXWLRQRIDERQHHGHPDLQNQHHMRLQW
9DULDEOH 
MCF – medial condyle  of the femur n(%) 
1RQH 
7\SH 
7\SH 
LCF – lateral condyle of the femur n(%) 
1RQH 
7\SH 
7\SH 
MET- medial seg. of the tibia plateau n(%)
1RQH 
7\SH 
7\SH 
LET- lateral seg. of the tibia plateau n(%)
1RQH 
7\SH 
7\SH 
DF- femur diaphysis n(%)
1RQH 
7\SH 
DT- tibia diaphysis n(%)
1RQH 
7\SH 
7\SH 
MFP – medial facet of the patella n(%)
1RQH 
7\SH 
7\SH 
LFP – lateral facet of the patella n(%)
1RQH 
7\SH 
7\SH 

7DEOHVKRZVILQGLQJVIURPNQHH05,UHJDUGLQJGHWHF
WLRQRIOHVLRQVRQWKHMRLQWFDUWLODJH
,QRXUVWXG\WKHPRVWFRPPRQOHVLRQZDVDOHVLRQRQ
WKHFDUWLODJHRIWKHPHGLDOFRQG\OHRQWKHIHPXUIRXQG
LQ  SDWLHQWV RQ WKH ODWHUDO FRQG\OH RI WKH
IHPXULQDOHVLRQRQWKHPHGLDODVSHFWRI
WKHWLELDSODWHDXLQDQGOHVLRQVRQWKHODWH
UDODVSHFWRIWKHWLELDSODWHDXLQSDWLHQWV>@$
OHVLRQ RI WKH FDUWLODJH RQ WKH PHGLDO IDFHW RI SDWHOOD
ZDVGHWHFWHGLQSDWLHQWVDOHVLRQRQWKHFDU
WLODJHRIWKHODWHUDOIDFHWRIWKHSDWHOODLQ
SDWLHQWV:LWKUHJDUGWRWKHW\SHRIOHVLRQRIWKHDUWLFX
ODUFDUWLODJHDQHGHPDZDVPRVWIUHTXHQWO\GLDJQRVHG
RQWKHODWHUDOIDFHWRIWKHSDWHOODRQO\RQHSD
WLHQWZLWKDFXWHWUDXPDWRWKHNQHHKDGDQHGHPDRQWKH
FDUWLODJHRIWKHPHGLDOVHJPHQWRIWKHWLELDSODWHDX
$ULEEHGDUWLFXODUFDUWLODJHZDVWKHPRVWFRPPRQW\SH
RI FKDQJH RQ WKH PHGLDO DQG ODWHUDO IDFHWV RI WKH
SDWHOOD
:H IRXQG FKRQGUDO GHIHFWV RI WKHPHGLDO FRQG\OH RI
WKH IHPXU LQ  VXEMHFWV RI WKH ODWHUDO FRQG\OH RI WKH
IHPXULQVXEMHFWVRQWKHPHGLDOIDFHWRIWKHSDWHOODLQ
RQH VXEMHFWZKLOHSDWLHQWVKDGFKRQGUDOGHIHFWVRQ
WKHDUWLFXODUFDUWLODJHRQWKHODWHUDOIDFHWRIWKHSDWHOOD
*HQHUDOO\ WKH PRVW FRPPRQ FKDQJH LQ WKH DUWLFXODU
FDUWLODJHRI WKHNQHHGLDJQRVHGZLWK05,ZDVDFDUL
ODJHGHIHFWRIFDUWLODJHGHSWK LH 
SDWLHQWVKDGWKLVW\SHRIILQGLQJRQWKHPHGLDOFRQG\OH
RI WKH IHPXU  RQ WKH ODWHUDO FRQG\OH RI WKH
IHPXU SDWLHQWVRQ WKHPHGLDO VHJPHQWRI WKH
WLELDSODWHDXRQWKHODWHUDOVHJPHQWRIWKHWLELD
SODWHDXRQWKHPHGLDOIDFHWRIWKHSDWHOODDQG
VXEMHFWVKDGDGHIHFWRQWKHDUWLFXODUFDUWL
ODJHOHVVWKDQRIWKHODWHUDOIDFHWRIWKHSDWHOOD

7DEOH'LVWULEXWLRQRIWKHOHVLRQVRQWKHMRLQWFDUWLODJH
9DULDEOH 
R –MCF- medialcondyleofthe femur n(%) 
1RQH 
(GHPD 
5LEEHG 
K 
K! 
&KRQGUDOGHIHFW 
R –LCF –lateralcondyleof the femur n(%) 
1RQH 
(GHPD 
5LEEHG 
K 
K! 
&KRQGUDOGHIHFW 
R-MET-medialsegmentofthetibia plateau n(%)
1RQH 
(GHPD 
5LEEHG 
ɇ 
K! 
5/(7ODWHUDOVHJPHQWRIWKHWLELDSODWHDX n(%) 
1RQH  
(GHPD  
5LEEHG  
ɇ  
R –ɆFP–medialfacetonthe patella n(%) 
1RQH  
(GHPD  
5LEEHG  
K  
K!  
&KRQGUDOGHIHFW  
R –LFP-lateralfacetonthepatella n(%) 
1RQH  
(GHPD  
5LEEHG  
K  
K!  
&KRQGUDOGHIHFW  

%HVLGHVFDUWLODJHOHVLRQVRIWKHNQHHGXULQJWUDXPDWKH
PHQLVFLDUHH[SRVHGDVZHOO>@
,QRXUVWXG\WKH05,ILQGLQJVVKRZHGDOHVLRQRQWKH
DQWHULRU KRUQ RQ WKH PHGLDO PHQLVFXV LQ 
VXEMHFWV D OHVLRQRQ WKHSRVWHULRUKRUQRQ WKHPHGLDO
PHQLVFXVLQVXEMHFWVDOHVLRQRQWKHDQWH

3HWURYVND7et al.   



ULRU KRUQ RI WKH ODWHUDO PHQLVFXV LQ  VXE
MHFWVDQG D OHVLRQ RQ WKH SRVWHULRU KRUQ RI WKH ODWHUDO
PHQLVFXVLQVXEMHFWV
5HJDUGLQJ WKH W\SH RI PHQLVFDO OHVLRQ GHWHFWHG ZLWK
PDJQHWLF UHVRQDQFH WKH UHVXOWV VKRZHG WKDW WKH SRV
WHULRUKRUQRQWKHPHGLDOPHQLVFXVZDVWKHPRVWFRPPRQ
SUHGLOHFWLRQ DUHD IRU DOO WKUHH W\SHV RI OHVLRQV LH LQ
RISDWLHQWVZLWK WUDXPD WR WKHNQHH05, ILQ
GLQJVVKRZHGW\SHOHVLRQVLHPXFRLGGHJHQHUDWLRQ
LQDW\SHOHVLRQOHVLRQZKLFKUXQVIURPWKH
FDSVXOHKRUL]RQWDOO\RUWRRQHDUWLFXODUVXUIDFHDQGLQ
DKLJKSHUFHQWDJHRISDWLHQWVWKHOHVLRQZDV
RIW\SH>@
7KHPRVW FRPPRQ LQMXU\ZLWK OHVLRQVRQ WKHNQHH LV
HQFRXQWHUHG LQ WKH LQMXU\ RI WKH DQWHULRU FUXFLDWH
OLJDPHQW$&/
/HVLRQVRQWKHOLJDPHQWVFDQEHDFFRPSDQLHGZLWKDQ
HGHPDDQGWKLFNHQLQJSDUWLDOOHVLRQDQGFRPSOHWHOHVLRQ
05,ILQGLQJVRIDOHVLRQRQWKH$&/ZHUHSUHVHQW LQ
DURXQGRIVXEMHFWVLHRIZKLFK
KDGDWHDULQWKLVOLJDPHQW>@
7KHUHPDLQLQJWKUHHOLJDPHQWVZHUHDIIHFWHGPRUHUDUHO\

7DEOH  'LVWULEXWLRQ RI OHVLRQV RI WKH OLJDPHQWV RI WKH
NQHH
9DULDEOH 
$&/$QWHULRUFUXFLDWHOLJDPHQW n(%) 
1RQH 
(GHPD 
3DUWLDO 
7HDU 
3&/3RVWHULRUFUXFLDWHOLJDPHQW n(%) 
1RQH 
(GHPD 
3DUWLDO 
MCL  Medial collateral ligament    n(%)
1RQH  
(GHPD  
3DUWLDO  
7HDU  
LCL   Lateral collateral ligament n(%)
1RQH  
(GHPD  
3DUWLDO  
7HDU  

VXEMHFWVKDGDQLQMXU\WRWKHSRVWHULRUFUXFLDWH
OLJDPHQWKDGD05,ILQGLQJIRUDWUDXPDWR
WKHPHGLDOFROODWHUDOOLJDPHQWDQGKDGDQLQMXU\
WRWKHODWHUDOFROODWHUDOOLJDPHQWRIWKHNQHH7DEOH
0HGLDODQGODWHUDOUHWLQDFXOXPRIWKHNQHHZHUHDIIHF
WHG LQDQGVXEMHFWV UHVSHFWLYHO\
$PRQJVWWKHWUDXPDVRIWKHPHGLDOUHWLQDFXOXPWKHPRVW
FRPPRQ05,ILQGLQJZDVDSDUWLDOOHVLRQ
,QFDVHVZLWKWUDXPDWRWKHNQHHWKHPDJQHWLF
UHVRQDQFH VKRZHG HGHPD ORFDOL]HG LQ WKH DUHD RI WKH
DWWDFKPHQWRIWKHOLJDPHQWWRWKHSDWHOOD7UDXPDVWRWKH
NQHH UDUHO\ RFFXU DV LVRODWHG HYHQWV WKH\ DUH XVXDOO\
FRPSOH[DQGRFFXS\PRUHVWUXFWXUHV:LWKUHJDUGWRWKH
FRPSOH[LW\RIWKHWUDXPDWRWKHNQHHWKHUHVXOWVVKRZHG
WKDW LQ  FDVHV WUDXPDZDV LVRODWHG WKH UH
PDLQLQJFDVHVVKRZHGFRPSOH[LQMXULHV>@
,Q WKH JURXS RI SDWLHQWV ZLWKRXW ERQH HGHPDV 
KDGDWUDXPDWRWKH$&/LQWKHJURXSZLWK
W\SHHGHPDKDGDWUDXPDWRWKH$&/
ZKLOHLQWKHJURXSZLWKW\SHHGHPDWKLVSHUFHQWZDV
3DWLHQWVZLWK OHVLRQVRQWKH$&/KDGDVLJQL
ILFDQWO\PRUH IUHTXHQWRFFXUUHQFHRIERQHHGHPDS 
>@,QWKHJURXSRIVXEMHFWVZLWKRXWERQHHGH
PDVKDGLQMXULHVWRWKHSRVWHULRUKRUQRI
WKHPHGLDOPHQLVFXVJUDGHLQWKHJURXSZLWKW\SH
HGHPD  KDG LQMXULHV WR WKH SRVWHULRU KRUQRI
WKHPHGLDOPHQLVFXVJUDGHZKLOH LQ WKHJURXSZLWK
W\SH  HGHPD WKLV SHUFHQWZDV  7KH VWDWLVWLFDO
DQDO\VLVVKRZHGWKDWSDWLHQWVZLWKOHVLRQVRQWKHSRV
WHULRUKRUQRIWKHPHGLDOPHQLVFXVJUDGHSUHVHQWHGZLWK
ERQHHGHPDVVLJQLILFDQWO\PRUHIUHTXHQWO\S 
$OO SDWLHQWV ZLWK D FRPELQHG WUDXPD WR WKH DQWHULRU
FUXFLDWHOLJDPHQWDQGWKHSRVWHULRUKRUQRIWKHPHGLDO
PHQLVFXV DOVR KDG D ERQH HGHPD W\SH  DQG W\SH 
>@7DEOH
3DWLHQWVDJHGWR\HDUVPRUHIUHTXHQWO\H[KLELWHG
WUDXPDV WR WKH NQHH DV D UHVXOW RI D IDOO RU EHQG
UHVSHFWLYHO\ZKHQFRPSDUHGWR WKH
UHPDLQLQJ WZR DJH JURXSV SDWLHQWV LQ WKH DJH JURXS
 H[KLELWHG WUDXPDV WR WKH NQHHPRUH IUHTXHQWO\
DVD UHVXOWRID IDOO ZKHQFRPSDUHG WR VXE
MHFWVLQ WKH \RXQJHVW DJH JURXS ZKLOH VXEMHFWVLQ WKH
DJHJURXSWRH[KLELWHGVSRUWVLQMXULHVWRWKHNQHH

7DEOH  &RUUHODWLRQ EHWZHHQ OHVLRQV RI WKH $&/ PHGLDO PHQLVFXV
DQGERQHHGHPD
/HVLRQRIWKH$&/
DQGPHGLDOPHQLVFXV %RQHHGHPD
 1RQH 7\SH 7\SH
1R   
<HV   

PRUHIUHTXHQWO\WKDQVXEMHFWVLQWKHROGHUDJH
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ȼɨɜɟɞ. Karli~niot malignitet (cervikalen, rek-
talen i endometrijalen karcinom) e dosta ~esto 
i smrtonosno zaboluvawe. Adjuvantnata terapija 
se sostoi od tretmani koi vklu~uvaat istovreme-
na hemo/radio-terapija ili samo hemoterapija. 
Celta na studijata e da se evaulira ranata i kas-
nata toksi~nost na genito-urinarniot trakt ɤɚ
ɤɨ ɢ promenite vo ɛɭɛɪɟɠɧɚɬɚ ɮɭɧɤɰɢʁɚ ɫɨ ɛɭɛ
ɪɟɠɧɚɬɚ ɮɭɧɤɰɢʁɚ ɫɨ ɫɥɟɞɟʃɟ ɧɚ ɝɥɨɦɟɪɭɥɚɪɧɚɬɚ 
ɮɢɥɬɪɚɰɢɫɤɚ ɪɚɬɚ (GFR) kaj pacienti so karli~en 
malignitet tretirani so tridimenzionalna 
&RQIRUPDORadio tehnika (3DCRT). 
Metodi. Studijata e izvedena vo Oddelot za 
onkologija pri Klini~kiot centar na Kosovo. 
Ispituvani bea 75 pacienti so sledewe na ne-
kolku parametri: pol, vozrast, vid na primaren 
malignitet, sredna tumorska doza do i nad 50 
*UH\. Vo period od tri i {est meseci preku 
promenite vo GFR sledena e pojavata na toksi~-
nost od tretmanot. Isklu~uva~ki kriterium: 
pacienti so pre genito-urinaren morbiditet 
pred zapo~nuvawe so tretmanot.  
Rezultati. Vo ispituvanata populacija od 75 
pacienti so pelvi~en malignitet, 53(70.7%) bea 
`eni i 22(29.3%) ma`i, so prose~nata vozrast 
od 57.511.2 god. Od pacientite 30(40%) bea so 
rektalen karcinom, 28(37.3%) cervikalen karci-
nom i 17(22.7%) endometrijalen karcinom. Na 
po~etok na tretmanot GFR be{e 71.7 23.PPRO/, 
dodeka po 3 i 6 meseci od tretmanot GFR be{e 
75.6PPRO/, odnosno 79.125.9 PPRO/. Rezul-
tatite poka`aa statisti~ki signifikantna raz-
lika vo odnos na GFR na po~etok na tretmanot 
YV GFR na tretiot i {estiot mesec od tretma-
not, no ne i vo odnos na GFR od 3 YV 6 meseci vo 
tek na tretmanot. 
Zaklu~ok. Studijata poka`a deka postoi podob-
ruvawe na funkcijata na bubrezite tri i {est 
meseci od po~etok po tretmanot.  
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Klu~ni zborovi: ɛɭɛɪɟɠɧɚ ɮɭɧɤɰɢʁɚ, Glomerularna 
filtraciska stapka, karli~en malignitet, 
nefrotoksi~nost, zra~na terapija 
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HLWKHUSUHRSHUDWLYHO\IROORZLQJFOLQLFDOHYDOXDWLRQVWD
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VWDWLVWLFDOGDWDFHUYLFDOFDQFHURFFXUVLQQHZFDVHV
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QDO%HDP5DGLDWLRQ7KHUDS\(%57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5DWH*)5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
&PHJD*RJD9et al.   



 &UHXW]EHUJ&/YDQ3XWWHQ:/.RSHU3&et al6XUJHU\
DQG SRVWRSHUDWLYH UDGLRWKHUDS\ YHUVXV VXUJHU\ DORQH IRU
SDWLHQWVZLWK VWDJH HQGRPHWULDO FDUFLQRPDPXOWLFHQWUH
UDQGRPLVHG WULDO 3257(&6WXG\*URXS 3RVW2SHUDWLYH
5DGLDWLRQ7KHUDS\LQ(QGRPHWULDO&DUFLQRPD&UHXW]EHUJ
&/YDQ 3XWWHQ :/.RSHU 3&/\EHHUW 0/-REVHQ --
:DUODP5RGHQKXLV&&'H:LQWHU.$/XWJHQV/&YDQ
GHQ%HUJK$&YDQGH6WHHQ%DQDVLN(%HHUPDQ+YDQ
/HQW 0 Lancet    $YDLODEOH DW
3XE0HGKWWSZZZQFELQOPQLKJRYSXEPHG
 .H\V+05REHUWV-$%UXQHWWR9/et al$SKDVH,,,WULDORI
VXUJHU\ZLWK RUZLWKRXW DGMXQFWLYH H[WHUQDO SHOYLF UDGLDWLRQ
WKHUDS\ LQLQWHUPHGLDWH DGHQRFDUFLQRPD D *\QHFRORJLF
2QFRORJ\*URXSVWXG\Gynecol Oncol
 .',*2 &OLQLFDO 3UDFWLFH *XLGHOLQH IRU WKH 'LDJQRVLV
(YDOXDWLRQ3UHYHQWLRQDQG7UHDWPHQWRI&KURQLF.LGQH\
'LVHDVH0LQHUDO DQG%RQH'LVRUGHU &.'0%'YROXPH
_6833/(0(17_$8*8676XSSOHPHQWWR
.LGQH\,QWHUQDWLRQDOKWWSZZZNLGQH\LQWHUQDWLRQDORUJ
 0DUWHQV&3RQG*:HEVWHU'et al5HODWLRQVKLSRIWKH
,QWHUQDWLRQDO 3URVWDWH 6\PSWRP VFRUH ZLWK XULQDU\ IORZ
VWXGLHV DQG FDWKHWHUL]DWLRQ UDWHV IROORZLQJ , SURVWDWH
EUDFK\WKHUDS\Brachytherapy>3XE0HG@

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ɂɇɋɍɅɂɇɋɄȺɊȿɁɂɋɌȿɇɐɂȳȺɄȺȳɉȺɐɂȿɇɌɂɋɈɏɊɈɇɂɑȿɇɏȿɉȺɌɂɌɂɋɐ

%HWL 7RGRURYVND 9LNWRULMD &DORVND,YDQRYD 0DJGDOHQD 'LPLWURYD*HQDGLHYD (OHQD &XUDNRYD
DQG1HQDG-RNVLPRYLF

8QLYHUVLW\&OLQLFRI*DVWURHQWHURKHSDWRORJ\)DFXOW\RI0HGLFLQH8QLYHUVLW\6V&\ULODQG0HWKRGLXV
6NRSMH5HSXEOLFRI0DFHGRQLD

$EVWUDFW

,QWURGXFWLRQ ,QVXOLQ UHVLVWDQFH LV WKHPRVW FRPPRQ
H[WUDKHSDWLFPDQLIHVWDWLRQDVVRFLDWHGZLWKKHSDWLWLV&
YLUXVZKLFKOHDGVWRGHYHORSLQJPRUHSURQRXQFHGILE
URVLV DQG OLYHU VWHDWRVLV7KHDLPRI WKH VWXG\ZDV WR
DVVHVV WKHSUHYDOHQFHRILQVXOLQUHVLVWDQFHLQQRQGLDEH
WLFWUHDWPHQWQDLYHSDWLHQWVZLWKFKURQLFKHSDWLWLV&DQG
WRDQDO\]HWKHUHODWLRQRILQVXOLQUHVLVWDQFHZLWKJHQRW\
SHYLUDO ORDGJHQGHUDJH ODERUDWRU\SDUDPHWHUV LQIOD
PPDWRU\DQG ILEURWLFFKDQJHV LQ WKH OLYHUERG\PDVV
LQGH[%0,DQGWKHSUHVHQFHRIVWHDWRVLV
0HWKRGV ,Q WKLV FURVV VHFWLRQDO VWXG\  SDWLHQWV
ZLWKKHSDWLWLV&YLUDOLQIHFWLRQZHUHLQFOXGHG7KHSDWLHQWV
ZHUHGLYLGHGLQWRWZRJURXSV7KHILUVWJURXSZDVZLWK
QR LQVXOLQ UHVLVWDQFHDQG WKHVHFRQGRQHZLWKSUHVHQW
LQVXOLQUHVLVWDQFH7KH\ZHUHFRPSDUHGLQWHUPVRIJH
QRW\SHYLUDOORDGJHQGHUDJHLQIODPPDWRU\DQGILEURWLF
FKDQJHVLQWKHOLYHU%0,DQGOLYHUVWHDWRVLV
5HVXOWV,QVXOLQUHVLVWDQFHZDVSUHVHQWLQRISD
WLHQWV7KHIROORZLQJIDFWRUVZHUHDVVRFLDWHGZLWKLQVXOLQ
UHVLVWDQFH DJH S  LQIODPPDWRU\ DQG ILEURWLF
FKDQJHV LQ WKH OLYHU S S  UHVSHFWLYHO\
VWHDWRVLVS DQGWUDQVDPLQDVHDFWLYLWLHVIRU$67
S IRU$/7S 
&RQFOXVLRQ,Q WKH5HSXEOLFRI0DFHGRQLDDKLJKSHU
FHQWRIDPRQJQRQGLDEHWLFDQGWUHDWPHQWQDwYH
SDWLHQWVZLWKFKURQLFYLUDOKHSDWLWLV&KDGLQVXOLQUHVLV
WDQFH,QVXOLQUHVLVWDQFHZDVPRUHSUHYDOHQWLQROGHUSD
WLHQWVLQWKRVHZLWKPRUHSURQRXQFHGLQIODPPDWRU\DQG
ILEURWLFFKDQJHV LQ WKH OLYHU LQSDWLHQWVZLWKVWHDWRVLV
DQGLQWKRVHZLWKKLJKHUWUDQVDPLQDVHDFWLYLW\

.H\ZRUGV FKURQLF KHSDWLWLV & LQVXOLQ UHVLVWDQFH
VWHDWRVLVLQIODPPDWLRQILEURVLVERG\PDVVLQGH[
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Correspondence to:   %HWL 7RGRURYVND 8QLYHUVLW\ &OLQLF RI *DVWUR
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
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
(PDLOWRGRURYVNDEHWL#JPDLOFRP



Ⱥɩɫɬɪɚɤɬ

ȼɨɜɟɞɂɧɫɭɥɢɧɫɤɚɬɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɩɪɟɬɫɬɚɜɭɜɚ ɧɚʁ
ɱɟɫɬɚ ɟɤɫɬɪɚɯɟɩɚɬɢɱɧɚɦɚɧɢɮɟɫɬɚɰɢʁɚ ɚɫɨɰɢɪɚɧɚ ɫɨ
ɜɢɪɭɫɨɬɯɟɩɚɬɢɬɢɫɐɤɨʁɚɟɚɫɨɰɢɪɚɧɚɢɫɨɪɚɡɜɨʁ
ɧɚɩɨɢɡɪɚɡɟɧɚɮɢɛɪɨɡɚɢɫɬɟɚɬɨɡɚɧɚɰɪɧɢɨɬɞɪɨɛɐɟɥ
ɧɚ ɫɬɭɞɢʁɚɬɚ ɟ ɩɪɨɰɟɧɚ ɧɚ ɡɚɫɬɚɩɟɧɨɫɬɚ ɧɚ ɢɧ
ɫɭɥɢɧɫɤɚɬɚɪɟɡɢɫɬɟɧɰɢʁɚɤɚʁɩɚɰɢɟɧɬɢɫɨɯɪɨɧɢɱɟɧ
ɯɟɩɚɬɢɬɢɫɐɤɨɢɧɟɫɟɞɢʁɚɛɟɬɢɱɚɪɢɢɤɨɢɞɨɫɟɝɚ
ɧɟɫɟɥɟɤɭɜɚɧɢɤɚɤɨɢɚɧɚɥɢɡɚɧɚɚɫɨɰɢɪɚɧɨɫɬɚɧɚ
ɢɧɫɭɥɢɧɫɤɚɬɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɫɨ ɝɟɧɨɬɢɩɨɬ ɜɢɪɟɦɢ
ʁɚɬɚɩɨɥɨɬɜɨɡɪɚɫɬɚɥɚɛɨɪɚɬɨɪɢɫɤɢɬɟɩɚɪɚɦɟɬɪɢɢɧ
ɮɥɚɦɚɬɨɪɧɢɬɟɢɮɢɛɪɨɬɢɱɧɢɩɪɨɦɟɧɢɧɚɰɪɧɢɨɬɞɪɨɛ
ɢɧɞɟɤɫɧɚɬɟɥɟɫɧɚɦɚɫɚɢɩɪɢɫɭɫɬɜɨɬɨɧɚɫɬɟɚɬɨɡɚ
Ɇɟɬɨɞɢɜɨ ɨɜɚɚ ɫɬɭɞɢʁɚ ɧɚ ɩɪɟɫɟɤ ɫɟ ɜɤɥɭɱɟɧɢ
 ɩɚɰɢɟɧɬɢ ɫɨ ɜɢɪɭɫɧɚ ɢɧɮɟɤɰɢʁɚ ɯɟɩɚɬɢɬɢɫɐ
ɉɚɰɢɟɧɬɢɬɟ ɫɟ ɩɨɞɟɥɟɧɢ ɜɨ ɝɪɭɩɚ ɛɟɡ ɢɧɫɭɥɢɧɫɤɚ
ɪɟɡɢɫɬɟɧɰɢʁɚɢɜɨɝɪɭɩɚɫɨɩɪɢɫɭɬɧɚɢɧɫɭɥɢɧɫɤɚɪɟ
ɡɢɫɬɟɧɰɢʁɚɤɨɢɩɨɬɨɚɫɟɫɩɨɪɟɞɭɜɚɧɢɜɨɨɞɧɨɫɝɟɧɨ
ɬɢɩɜɢɪɟɦɢʁɚɩɨɥɜɨɡɪɚɫɬɢɧɮɥɚɦɚɬɨɪɧɢɢɮɢɛɪɨɡ
ɧɢɩɪɨɦɟɧɢɜɨɰɪɧɢɨɬɞɪɨɛɢɧɞɟɤɫɧɚɬɟɥɟɫɧɚɦɚɫɚ
ɢɫɬɟɚɬɨɡɚɧɚɰɪɧɞɪɨɛ
Ɋɟɡɭɥɬɚɬɢɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɟ ɩɪɢɫɭɬɧɚ
ɤɚʁɨɞɩɚɰɢɟɧɬɢɬɟɎɚɤɬɨɪɢɤɨɢɫɟɚɫɨɰɢɪɚɧɢ
ɫɨɢɧɫɭɥɢɧɫɤɚɪɟɡɢɫɬɟɧɰɢʁɚɫɟɜɨɡɪɚɫɬɚS 
ɜɨɫɩɚɥɢɬɟɥɧɢɬɟɢɮɢɛɪɨɡɧɢɩɪɨɦɟɧɢɜɨɰɪɧɢɨɬɞɪɨɛ
S S ɫɨɨɞɜɟɬɧɨɫɬɟɚɬɨɡɚɬɚS 
ɢ ɬɪɚɧɫɚɦɢɧɚɡɧɚɬɚ ɚɤɬɢɜɧɨɫɬ ɡɚȺɋɌ S  ɡɚ
ȺɅɌS 
Ɂɚɤɥɭɱɨɤɉɨɫɬɨɢ ɜɢɫɨɤ ɩɪɨɰɟɧɬ ɧɚ ɩɪɢɫɭɫɬɜɨ ɧɚ
ɢɧɫɭɥɢɧɫɤɚɬɚɪɟɡɢɫɬɟɧɰɢʁɚɨɞɦɟɼɭɩɚɰɢɟɧɬɢɬɟ
ɫɨɯɪɨɧɢɱɟɧɜɢɪɭɫɟɧɯɟɩɚɬɢɬɢɫɐɜɨɊɟɩɭɛɥɢɤɚɆɚ
ɤɟɞɨɧɢʁɚɤɨɢɧɟɫɟɞɢʁɚɛɟɬɢɱɚɪɢɢɤɨɢɞɨɫɟɝɚɧɟɫɟ
ɥɟɤɭɜɚɧɢ ɂɧɫɭɥɢɧɫɤɚɬɚ ɪɟɡɢɫɬɟɧɰɢʁɚɟ ɩɨɡɚɫɬɚɩɟɧɚ
ɤɚʁɩɨɫɬɚɪɢɩɚɰɢɟɧɬɢɤɚʁɨɧɢɟɫɨɩɨɢɡɪɚɡɟɧɢɢɧɮɥɚ
ɦɚɬɨɪɧɢɢɮɢɛɪɨɬɢɱɧɢɩɪɨɦɟɧɢɜɨɰɪɧɢɨɬɞɪɨɛɤɚ
ɤɨɢɤɚʁɩɚɰɢɟɧɬɢɬɟɫɨɩɪɢɫɭɬɧɚɫɬɟɚɬɨɡɚɢɫɨɡɝɨ
ɥɟɦɟɧɚɬɪɚɧɫɚɦɢɧɚɡɧɚɚɤɬɢɜɧɨɫɬ

Ʉɥɭɱɧɢɡɛɨɪɨɜɢɯɪɨɧɢɱɟɧɯɟɩɚɬɢɬɢɫɐɢɧɫɭɥɢɧɫɤɚ
ɪɟɡɢɫɬɟɧɰɢʁɚɫɬɟɚɬɨɡɚɢɧɮɥɚɦɚɰɢʁɚɮɢɛɪɨɡɚɢɧɞɟɤɫ
ɧɚɬɟɥɟɫɧɚɦɚɫɚ
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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,QWURGXFWLRQ

&KURQLFKHSDWLWLV&YLUXVLQIHFWLRQLVZLGHVSUHDGWKURXJKRXW
WKHZRUOGDIIHFWLQJDSSUR[LPDWHO\RI WKHSRSX
ODWLRQRUDERXWPLOOLRQSHRSOHZRUOGZLGHDUHLQIHF
WHGZLWKWKHGLVHDVH>@
,PSDLUHGJOXFRVHPHWDEROLVPLVRIWHQVHHQLQSDWLHQWV
ZLWKFKURQLFKHSDWLWLV&&+&VRGLDEHWHVPHOOLWXVW\SH
 '0LV WKHPRVWFRPPRQH[WUDKHSDWLFPDQLIHVWDWLRQ
DVVRFLDWHGZLWKKHSDWLWLV&YLUXV+&9>@7KLV+&9
GLDEHWHV DVVRFLDWLRQ LV GXH WR LQVXOLQ UHVLVWDQFH ,5
%DVLFDOO\ ,5 LVDSDWKRORJLFDOFRQGLWLRQ LQZKLFKFHOOV
HVSHFLDOO\WKRVHRIDGLSRVHWLVVXHWKHPXVFOHVDQGWKH
OLYHUGRQRWUHVSRQGDSSURSULDWHO\WRLQVXOLQVHFUHWHGE\
WKHSDQFUHDV7KXVJOXFRVH FDQQRWEH DEVRUEHG IURP
WKHFLUFXODWLRQZKLFKLQFUHDVHVLWVOHYHOLQWKHEORRGDQG
VWLPXODWHV WKH SDQFUHDV WR VHFUHWH ODUJHU DPRXQWV RI
LQVXOLQLQRUGHUWRUHGXFHVHUXPJOXFRVH,QVXOLQUHVLVWDQ
FHSUHGLDEHWHVDQGILQDOO\W\SHGLDEHWHVPHOOLWXV'0
DV NQRZQ SURDWKHURJHQLF FRQGLWLRQV DUH ULVN IDFWRUV
IRUGHYHORSLQJDWKHURVFOHURVLVDQGFDUGLRYDVFXODUHYHQWV
LQWKLVJURXSRISDWLHQWV>@8QOLNHFKURQLFKHSDWLWLV%
LPSDLUHGJOXFRVHPHWDEROLVPLVRIWHQIRXQGLQSDWLHQWV
ZLWK KHSDWLWLV&YLUXV LQIHFWLRQ ,5 LV DOVR DVVRFLDWHG
ZLWKWKHGHYHORSPHQWRISURQRXQFHGILEURVLVDQGOLYHU
VWHDWRVLV >@0HFKDQLVPV IRU+&9 LQGXFHG ,5 DUH
VHYHUDOVXFKDVWKHUROHRIWXPRUQHFURVLVIDFWRUDOSKD
71)ĮDQGWKHGLUHFWHIIHFWVRI+&9FRUHSURWHLQLQ
LQKLELWLQJLQVXOLQVLJQDOLQJSDWKZD\>@7KHSUHVHQ
FHRI,5OHDGV WRDORZHUUDWHRIVXVWDLQHGYLURORJLFDO
UHVSRQVH695>@7KHUHDVRQIRUWKLVQHJDWLYHDVVR
FLDWLRQ LV QRW FRPSOHWHO\ NQRZQ EXW VRPH SRVVLEOH
PHFKDQLVPVKDYHEHHQPHQWLRQHG+&9FRUHSURWHLQ
E\ VWLPXODWLQJ WKH VXSSUHVVRU RI F\WRNLQH VLJQDOLQJ
62&6ZKLFKLVDQHJDWLYHUHJXODWRURILQWHUIHURQ
Į,)1ĮVLJQDOLQJREHVLW\E\PRGXODWLQJ,1)VLJQDOLQJ
SDWKZD\DVZHOODVLQFUHDVLQJWKHOLSLGGURSOHWVLQKH
SDWRF\WHVRUUHVXOWLQJLQSRRUO\PSKDWLFFLUFXODWLRQ>@
$FKLHYHG695KDVDSRVLWLYHLPSDFWRQWKH,5UHGXF
WLRQ>@/RQJGXUDWLRQRILQIHFWLRQDVVRFLDWHGZLWKPH
WDEROLF DEQRUPDOLWLHV LV WKHPDLQ UHDVRQ IRU GHYHORS
PHQWRIPRUHDGYDQFHGIRUPVRIOLYHUGDPDJH$OOWKHVH
UHVXOWLQFLUUKRVLVUHTXLULQJOLYHUWUDQVSODQWDWLRQ>@
+HSDWRFHOOXODUFDUFLQRPD+&&LVRIWHQDVVRFLDWHGZLWK
WKLVW\SHRILQIHFWLRQEXWDOVR,5LVDVVRFLDWHGZLWKWKH
GHYHORSPHQW RI +&& LQ SDWLHQWV ZLWK FKURQLF +&9
LQIHFWLRQ>@
7KHSULPDU\JRDORIWKHVWXG\ZDVWRDVVHVVWKHSUHYD
OHQFHRILQVXOLQUHVLVWDQFHH[SUHVVHGE\IDVWLQJSODVPD
JOXFRVH)3*IDVWLQJOHYHORIWKHLQVXOLQLQWKHEORRG
DQG+RPHRVWDVLV0RGHO$VVHVVPHQWRI,QVXOLQ5HVLV
WDQFH+20$,5LQQRQGLDEHWLFWUHDWPHQWQDLYHSD
WLHQWV ZLWK FKURQLF KHSDWLWLV & 6HFRQGDU\ HQGSRLQWV
DQDO\VLVZDVWKHDVVRFLDWLRQRI,5ZLWKJHQRW\SHYLUH
PLD JHQGHU DJH ODERUDWRU\SDUDPHWHUV WUDQVDPLQDVHV
OLSLG DQG FDUERK\GUDWH VWDWXV &UHDFWLYH SURWHLQ&53
IHUULWLQ DQG VHUXP LURQ KLVWRORJLFDO FKDQJHV LQ WKH
OLYHULQIODPPDWRU\DQGILEURWLFERG\PDVVLQGH[DQG
WKHSUHVHQFHRIVWHDWRVLV

0DWHULDODQGPHWKRGV

,QWKLVREVHUYDWLRQDODQGFURVVVHFWLRQDOVWXG\ZLWKSURV
SHFWLYH LQFOXVLRQ RI GDWD D WRWDO RI  QRQGLDEHWLF
SDWLHQWVZLWKFKURQLFKHSDWLWLV&ZHUHLQFOXGHGLQWKH
SHULRGIURP-DQXDU\WR'HFHPEHU7KHVWXG\
ZDVDSSURYHGE\WKHORFDO(WKLFV&RPPLWWHH
,QFOXVLRQ FULWHULD WUHDWPHQW QDwYH KHSDWLWLV & YLUXV
ULERQXFOHLFDFLG+&951$SRVLWLYLW\SDWLHQWVFRQ
ILUPHGE\3&5PHWKRG
3DWLHQWV ZHUH H[FOXGHG IURP WKH VWXG\ LI WKH\ ZHUH
FRLQIHFWHGZLWKRWKHUYLUXVKHSDWLWLV%YLUXV+%9RU
KXPDQ LPPXQRGHILFLHQF\YLUXV+,9 LI WKH\KDGRWKHU
OLYHUGLVHDVH DXWRLPPXQHKHSDWLWLV:LOVRQ
VGLVHDVH
KHPRFKURPDWRVLVSULPDU\ELOLDU\FLUUKRVLVSULPDU\VFOH
URVLQJ FKRODQJLWLV VLJQV RI GHFRPSHQVDWLRQ KLVWRU\
RIOLYHUWUDQVSODQWDWLRQHQGVWDJHUHQDOGLVHDVHW\SH
GLDEHWHVPHOOLWXVDOFRKRODEXVH!JGD\DQGKHSD
WRFHOOXODUFDUFLQRPD
%ORRGZDVWDNHQIURPDOOSDWLHQWVDQGWKHVDPSOHVZHUH
VHQW WR FHQWUDO ELRFKHPLFDO ODERUDWRU\ IRU DQDO\VLV RI
WKHIROORZLQJSDUDPHWHUVWUDQVDPLQDVHDFWLYLW\DVSDUWDWH
WUDQVDPLQDVH$67DODQLQHDPLQRWUDQVIHUDVH$/7OLSLG
VWDWXV WULJO\FHULGH7* WRWDO FKROHVWHURO KLJKGHQVLW\
OLSRSURWHLQ FKROHVWHURO+'/& ORZGHQVLW\ OLSRSURWHLQ
FKROHVWHURO/'/&)3*DQGIDVWLQJLQVXOLQEORRGOHYHO
KHPRJORELQ$F+E$F&53 IHUULWLQ DQG VHUXP LURQ
,QVXOLQUHVLVWDQFHZDVFDOFXODWHGDFFRUGLQJWRWKHIRU
PXODRI+20$,5IDVWLQJLQVXOLQȝ8P/[IDVWLQJ
JOXFRVH LQSODVPD PPRO/  )RU WKHYDOXH RI
LQVXOLQUHVLVWDQFHZDVFRQILUPHG
7KHJHQRW\SLQJDQGWKHYLUHPLDZHUHSHUIRUPHGDWWKH
5HVHDUFK&HQWUHIRU*HQHWLF(QJLQHHULQJDQG%LRWHFK
QRORJ\*HRUJL'(IUHPRY0DFHGRQLDQ$FDGHP\RI
6FLHQFHVDQG$UWV
$VVHVVPHQWRILQIODPPDWRU\DFWLYLW\DQGOLYHUILEURVLV
ZDVPDGHE\DOLYHUELRSV\.QRGHOOVFDOHZDVXVHGIRU
PHDVXULQJWKHGHJUHHRILQIODPPDWLRQ+$,KLVWRORJLFDO
DFWLYLW\LQGH[ZKLFKLVQXPEHUHGWRDQGSUHVHQFH
RIILEURVLV3DWLHQWVZHUHGLYLGHGLQWRWKUHHJURXSVJURXS
QRILEURVLVJURXSHYLGHQWILEURVLVDQGOLYHUFLUUKRVLV
8OWUDVRXQGZDVXVHGWRDVVHVVWKHSUHVHQFHRIIDWW\OLYHU
3DWLHQWV ZHUH GLYLGHG LQWR WKUHH JURXSV JURXS QR
VWHDWRVLVJURXSPLOGVWHDWRVLVDQGJURXSVHYHUHVWHDWRVLV
3DWLHQWZHLJKWZDVH[SUHVVHGWKURXJKERG\PDVVLQGH[
%0,ZKLFKZDVFDOFXODWHGE\WKHIRUPXODZHLJKWLQ
NJKHLJKWLQPHWHUV
3DWLHQWV LQ WKLV VWXG\ ZHUH GLYLGHG LQWR WZR JURXSV
JURXSSDWLHQWVZLWKKHSDWLWLV&YLUXV LQIHFWLRQZLWK
QRHYLGHQFHRI ,5DQGJURXSSDWLHQWVZLWKKHSDWLWLV
&YLUXVLQIHFWLRQZLWKHYLGHQFHG,5
7KHVHWZRJURXSVZHUHFRPSDUHGLQWHUPVRIPXOWLSOH
SDUDPHWHUV VXFK DV JHQGHU DJH JHQRW\SH YLUDO ORDG
LQIODPPDWRU\DQGILEURWLFFKDQJHVLQWKHOLYHUSUHVHQ

,QVXOLQUHVLVWDQFHLQSDWLHQWVZLWKFKURQLFKHSDWLWLV&   



FHRIVWHDWRVLV%0,DQGODERUDWRU\SDUDPHWHUV$67
$/77*WRWDOFKROHVWHURO+'/&/'/&IDVWLQJJOX
FRVHDQG IDVWLQJ LQVXOLQ OHYHO LQEORRG+E$F&53
IHUULWLQDQGVHUXPLURQ
6WDWLVWLFDO DQDO\VLV 7KH VWDWLVWLFDO SURJUDP 6366 
IRU:LQGRZVZDVXVHG)RUGHVFULSWLRQRITXDQWLWDWLYH
YDULDEOHVGHVFULSWLYHVWDWLVWLFVZDVXVHGPHDQVWDQGDUG
GHYLDWLRQVWDQGDUGHUURUPHGLDQDQGLQWHUTXDUWLOHUDQJH
)RUGHVFULSWLRQRIFDWHJRULFDOYDULDEOHVIUHTXHQFLHVDQG
SHUFHQWDJHVZHUHXVHG)RU WHVWLQJ WKHGLIIHUHQFHRIFD
WHJRULFDOYDULDEOHVEHWZHHQWKHWZRJURXSV&KLVTXDUH
WHVWZDVXVHG)RU WHVWLQJ WKHGLIIHUHQFHRIQXPHULFDO
YDULDEOHV0DQQ:KLWQH\WHVWZDVXVHG)RUDOODQDO\]HV
SYDOXHZDVFRQVLGHUHGVWDWLVWLFDOO\ VLJQLILFDQW
DQGSKLJKO\VLJQLILFDQW

5HVXOWV

%DVLFIHDWXUHVRISDWLHQWVZLWKFKURQLFKHSDWLWLV&DUH
VKRZQLQ7DEOH7KHLUDYHUDJHDJHZDV
DQGWKHYDOXHVIRU)3*IDVWLQJLQVXOLQOHYHOLQEORRG
+20$,5DQG+E$FZHUH
DQGUHVSHFWLYHO\$YHUDJHYDOXH
RI%0,ZDV ,QVXOLQ UHVLVWDQFHZDVHYLGHQ
FHGLQPDQ\RIWKHSDWLHQWVZLWKFKURQLFKHSDWLWLV&LQ
 SDWLHQWV  RI D WRWDO RI  SDWLHQWV 7KH
UHPDLQLQJSDWLHQWVRUZHUHSDWLHQWVZLWKQR
HYLGHQFHRI,57DEOH:LWKUHJDUGWRJHQGHUPDOHV
SUHGRPLQDWHGLQERWKJURXSVRISDWLHQWV6WLOO,5ZDV
PRUHRIWHQHYLGHQFHGLQIHPDOHVFRPSDUHG
WRPDOHVZLWKQRVWDWLVWLFDOVLJQLILFDQFHEHW
ZHHQ WKH JURXSV S 7KH DJH RI SDWLHQWVZLWK
,5ZDV VLJQLILFDQWO\KLJKHU  FRPSDUHG WR SD
WLHQWV ZLWK QR HYLGHQFH RI ,5  ZLWK VLJQL
ILFDQWGLIIHUHQFHRIS ,QWHUPVRIJHQRW\SHDQG
YLUDO ORDG QR VLJQLILFDQW GLIIHUHQFHEHWZHHQ WKHJURXSV
ZDVGHWHFWHGS DQGS UHVSHFWLYHO\+LJKO\
VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHJURXSVZDVREWDLQHG
UHJDUGLQJ LQIODPPDWRU\ DFWLYLW\ REWDLQHG IURP OLYHU
ELRSV\(YLGHQWO\SDWLHQWVZLWKGHWHUPLQHG,5KDGDKL
JKHU.QRGHOOVFRUH+$,ZLWKDPHDQ+$,RI
FRPSDUHG WR WKRVHZLWKRXW ,5ZKRVHPHDQ+$,ZDV
S 3DWLHQWVZLWKHYLGHQFHGILEURVLV
RUFLUUKRVLVPRUHIUHTXHQWO\HQFRXQWHUHG,5LQ
DQGUHVSHFWLYHO\ZLWKVWDWLVWLFDOVLJQLILFDQFH

7DEOH  %DVHOLQH &KDUDFWHULVWLFV RI 3DWLHQWV :LWK &KURQLF
+HSDWLWLV&,QIHFWLRQ
9DULDEOH 3DWLHQWV1 
$JH\HDUVPHDQ6' 
)3*PPRO/PHDQ6' 
)DVWLQJLQVXOLQ,8POPHDQ6' 
+20$,5PHDQ6' 
+E$FPHDQ6' 
%0,PHDQ6' 
$EEUHYLDWLRQV 6' VWDQGDUG GHYLDWLRQ )3* )DVWLQJ SODVPD
JOXFRVH+20$,5+RPHRVWDVLV0RGHO$VVHVVPHQWRI,QVXOLQ
5HVLVWDQFH%0,ERG\PDVVLQGH[

7DEOH$EVHQFHRUHYLGHQFHRILQVXOLQUHVLVWDQFH,5LQSDWLHQWVZLWK+&9
%DVHOLQH&KDUDFWHULVWLFV $EVHQFHRI,51 
(YLGHQFHRI,5
1  3YDOXH
Sex, No (%)    
0DOH   16IHPDOH  
$JH\HDUVPHDQ6'   6
*HQRW\SH1R   
6XEW\SH  
166XEW\SH  6XEW\SH  
6XEW\SH  
+&9YLUDOORDG,8POPHDQ6'   16
Liver biopsy  
Knodell Histology    
$FWLYLW\,QGH[+$,PHDQ6'   6
Presence of fibrosis, 
No (%):    
1RILEURVLV  
6)LEURVLVSUHVHQW  
&LUUKRVLV  
Steatosis,  No (%):    
1RVWHDWRVLV  
60LOG  
6HYHUH  
%0,PHDQ6'   16
/HJHQG ,5 LQVXOLQ UHVLVWDQFH +&9 KHSDWLWLV & YLUXV 6' VWDQGDUG GHYLDWLRQ 16 QRW VWDWLVWLFDOO\
VLJQLILFDQW6VWDWLVWLFDOO\VLJQLILFDQW%0,ERG\PDVV LQGH[$/7DODQLQHDPLQRWUDQVIHUDVH$67
DVSDUWDWH WUDQVDPLQDVH +'/& KLJKGHQVLW\ OLSRSURWHLQ FKROHVWHURO  /'/& ORZGHQVLW\
OLSRSURWHLQFKROHVWHURO+20$,5+RPHRVWDVLV0RGHO$VVHVVPHQWRI,QVXOLQ5HVLVWDQFH
3HDUVRQ&KLVTXDUH0DQQ:KLWQH\87HVW

7RGRURYVND%et al.   



7DEOH$EVHQFHRUHYLGHQFHRILQVXOLQUHVLVWDQFH,5LQSDWLHQWVZLWK+&9
%LRFKHPLFDO&KDUDFWHULVWLFV
$EVHQFHRI
,5
1 
(YLGHQFHRI,5
1  3YDOXH
$678/PHDQ6'   6
$/78/PHDQ6'   6
7ULJO\FHULGHPPRO/
PHDQ6'   16

&KROHVWHUROPPRO/
PHDQ6'   16

+'/PPRO/PHDQ6'   16
/'/PPRO/PHDQ6'   16
)3*PPRO/PHDQ6'   6
)DVWLQJLQVXOLQ,8PO
PHDQ6'   6

+20$VFRUHPHDQ6'   6
+E$F   6
&53   16
IHUULWLQXSWRJ/   16
LURQPRO/   16
$EEUHYLDWLRQV,5LQVXOLQUHVLVWDQFH+&9KHSDWLWLV&YLUXV6'VWDQGDUGGHYLDWLRQ
6VWDWLVWLFDOO\VLJQLILFDQW16QRWVWDWLVWLFDOO\VLJQLILFDQW$/7DODQLQH
DPLQRWUDQVIHUDVH$67DVSDUWDWHWUDQVDPLQDVH+'/&KLJKGHQVLW\OLSRSURWHLQ
FKROHVWHURO/'/&ORZGHQVLW\OLSRSURWHLQFKROHVWHURO)3*)DVWLQJSODVPD
JOXFRVH+20$,5+RPHRVWDVLV0RGHO$VVHVVPHQWRI,QVXOLQ5HVLVWDQFH&53&
UHDFWLYHSURWHLQ+E$F+HPRJORELQ$F0DQQ:KLWQH\87HVW

RIS $OVROHVVVHYHUHDVZHOODVVHYHUHVWHDWR
VLVZDVPRUHIUHTXHQWO\H[SUHVVHGLQSDWLHQWVZLWK,5
ZLWK VLJQLILFDQWGLIIHUHQFHRIS  ,W LVFOHDU WKDW
WKH ,5 JURXS KDG KLJKHU ERG\ZHLJKW RU KLJKHU%0,
 XQOLNH WKH RWKHUJURXS  EXW WKHUH
ZDVQRVWDWLVWLFDOGLIIHUHQFH S EHWZHHQ WKH WZR
JURXSV0HDQYDOXHRI$67DQG$/7LQWKHJURXSZLWK
,5ZDV8/DQG8/ UHVSHFWL
YHO\ZKLOHLQWKHJURXSZLWKQR,58/DQG
8/UHVSHFWLYHO\+LJKO\VLJQLILFDQWGLIIHUHQ
FHEHWZHHQWKHJURXSVS DQGS UHVSHFWL
YHO\ZDVGHWHFWHGZLWKUHJDUGWRDEVHQFHRUHYLGHQFH
RILQVXOLQUHVLVWDQFH7DEOH
7KHUHZDV QR VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH WZR
JURXSV LQ WHUPVRI WULJO\FHULGHV WRWDO FKROHVWHURO DQG
LWVIUDFWLRQV+'/&DQG/'/&)DVWLQJJOXFRVHOHYHO
DQG IDVWLQJ LQVXOLQ OHYHO ZHUH VLJQLILFDQWO\ KLJKHU LQ
WKHJURXSZLWK,5DVZHOODV+E$F7KXVS 
UHIHUVWRDOOWKUHHSDUDPHWHUV,QDODUJHQXPEHURISD
WLHQWV)3*ZDVEHWZHHQDQGPPRO/LQ
DQGDOVR+E$FZDVKLJKHUWKDQLQRISD
WLHQWVZKLFKPHDQV WKRVHSDWLHQWVFDQEH LQFOXGHG LQ
WKH JURXS RI SUHGLDEHWHV DFFRUGLQJ WR WKH FULWHULD RI
WKH$PHULFDQ'LDEHWHV$VVRFLDWLRQ$QDO\VLVRI&53
VHUXPIHUULWLQDQGVHUXPLURQDVPDUNHUVRILQIODPPD
WLRQVKRZHGQRVLJQLILFDQWVWDWLVWLFDOGLIIHUHQFHEHWZHHQ
WKHJURXSVZLWKRUZLWKRXW,5S S DQG
S UHVSHFWLYHO\

'LVFXVVLRQ

7KHDLPRIRXUVWXG\ZDVWRVKRZWKHSUHVHQFHRILQ
VXOLQUHVLVWDQFHLQQRQGLDEHWLFWUHDWPHQWQDLYHSDWLHQWV
ZLWKFKURQLFKHSDWLWLV&LQWKH5HSXEOLFRI0DFHGRQLD
DVZHOO LWV UHODWLRQZLWKRWKHU IDFWRUV WKDW FDQ IXUWKHU
DIIHFWGLVHDVHSURJUHVVLRQWRILEURVLVDQGFLUUKRVLV
:HFDQFOHDUO\VHHWKHKLJKSUHYDOHQFHRI,5LQXSWR
RISDWLHQWV+LJKUHSUHVHQWDWLRQRI ,5FDQDOVR
EHIRXQGLQRWKHUVWXGLHVVXFKDVWKHVWXG\RI.LUDQet 
al.WKHVWXG\RI0RXFDULet alZKHUH,5
ZDV IRXQG LQ  RI SDWLHQWV ZLWK &+& XQOLNH WKH
JURXSZLWK FKURQLF KHSDWLWLV % &+%ZKHUH ,5ZDV
IRXQGLQRISDWLHQWV>@
7KHLPSRUWDQWIDFWRUVLQUHODWLRQWR,5ZHUHDVIROORZV
DJHH[WHQWRILQIODPPDWRU\DQGILEURWLFFKDQJHVLQWKH
OLYHU VWHDWRVLV WUDQVDPLQDVHDFWLYLW\ IDVWLQJJOXFRVH
LQVXOLQOHYHODQG+E$FYDOXH
7KHDJHRI WKHSDWLHQWV LQRXUVWXG\ZDVVLJQLILFDQWO\
KLJKHULQWKHJURXSZLWK,5FRPSDUHGWRWKH
RWKHUJURXSZLWKDVLJQLILFDQWGLIIHUHQFHRI
S 7KLVPD\EHGXHWRSHUVLVWHQFHRIYLUDOLQIHF
WLRQORQJHU LQIOXHQFHRI WKHYLUXV WKDWFRQWULEXWHGWR
WKHGHYHORSPHQWRIJOXFRVHPHWDEROLVPGLVRUGHURQRQH
KDQGEXW DOVR HYLGHQFHRIPHWDEROLFGLVRUGHUV LQ WKH
DJHGSRSXODWLRQRISDWLHQWVRQWKHRWKHUKDQG
,QRXUJURXSRISDWLHQWVJHQRW\SHDQGSUHGRPLQD
WHGZKLOHWKHRWKHUWZRJHQRW\SHVDQGZHUHIRXQG
LQDVPDOOQXPEHUZKLFKZDVQRWDGHTXDWHIRUVWDWLVWL
FDO DQDO\VLV (YLGHQFH RI ,5 ZDV DOPRVW LGHQWLFDO LQ
WKH WZRPRVWFRPPRQJHQRW\SHVDQGLQSDWLHQWV
ZLWKJHQRW\SH,5ZDVIRXQGLQDSSUR[LPDWHO\
DQGLQSDWLHQWVZLWKJHQRW\SHLQDSSUR[LPDWHO\
RISDWLHQWV2SSRVLWH WRRXU UHVXOWV WKHUHDUH VWXGLHV
LQGLFDWLQJWKDWJHQRW\SHDQGZHUHPRUHRIWHQDVVR
FLDWHGZLWK,5>@
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,QVXOLQUHVLVWDQFHLQSDWLHQWVZLWKFKURQLFKHSDWLWLV&   

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,QRXUDQDO\]HGJURXSWKHUHZHUHQRVLJQLILFDQWGLIIH
UHQFHVEHWZHHQWKH WZRJURXSVLQ WHUPVRIYLUDO ORDG
ZKLFKZRXOGPHDQ WKDW WKHQXPEHURIYLUXVSDUWLFOHV
ZDVQRWDVVRFLDWHGZLWK WKH ,5DVDOVRVKRZQLQ WKH
VWXG\RI+XDQJet al>@8QOLNHRXUVWXG\LQ
WKHVWXG\RI+VXet alDVVRFLDWLRQEHWZHHQYLUH
PLDDQG,5ZDVVKRZQ>@
+HSDWLWLV&YLUDO LQIHFWLRQ OHDGV WR WKHDFWLYDWLRQDQG
WKHSUHVHQFHRILQIODPPDWRU\FHOOV LQWKHOLYHUZKLFK
DUH UHVSRQVLEOH IRU WKH SURJUHVV RI WKH LQIODPPDWRU\
FRQGLWLRQZKLFKLQWXUQFDXVHVOLYHUGDPDJHDQGGHYH
ORSPHQWRIILEURVLV,QRXUVWXG\PRUHSURQRXQFHGLQ
IODPPDWRU\DQGILEURWLFFKDQJHVLQWKHKLVWRORJLFDOSUH
SDUDWLRQRIWKHOLYHUELRSV\ZHUHIRXQGLQ,5JURXSZLWK
VWDWLVWLFDO VLJQLILFDQFH RI S  DQG S  UHV
SHFWLYHO\,QWKHVWXG\RI+LFNPDQet al.LQVX
OLQZDVLQGHSHQGHQWO\DVVRFLDWHGZLWKILEURVLVEXWQRW
ZLWKWKHLQIODPPDWLRQ>@
7KHUHZDVDVWDWLVWLFDOVLJQLILFDQFHLQUHODWLRQWRWKHHYL
GHQFHGVWHDWRVLVLQSDWLHQWVZLWK,5S 6WHDWRVLV
LVDQLPSRUWDQWFRIDFWRUZKLFKFRXOGUHVXOWLQDFFHOH
UDWLQJWKHGHYHORSPHQWRIKHSDWLFILEURVLVDQGLQFUHDVHG
QHFURLQIODPPDWRU\DFWLYLW\>@6WHDWRVLVLQSDWLHQWV
ZLWKJHQRW\SHLVFRQVLGHUHGWREHRIYLUDORULJLQYLUDO
VWHDWRVLVDQG LVFORVHO\DVVRFLDWHGZLWKYLUHPLDZKLOH
LQRWKHUJHQRW\SHV LW LVDVVRFLDWHGZLWKWKHIDFWRUVRI
WKHKRVW REHVLW\ SDUWLFXODU\YLVFHUDO ,5DQG W\SH
GLDEHWHVPHOOLWXVPHWDEROLFVWHDWRVLV>@
,QRXUVWXG\SDWLHQWVGHSOR\HGWRWKHJURXSRI,5KDG
JUHDWHUZHLJKWDFWXDOO\KLJKHU%0,FRPSDUHG
WRWKHRWKHUJURXSEXWWKHUHZHUHQRVWDWLV
WLFDOGLIIHUHQFHVS EHWZHHQWKHVHWZRJURXSV
,QWKHVWXG\RI6RX]Det al%0,ZDVQRWHGDVD
IDFWRUWKDWZDVDVVRFLDWHGZLWK,5DORQJZLWKDJHDQG
ZDLVW FLUFXPIHUHQFH >@ ,QFUHDVHG ERG\ZHLJKW HVSH
FLDOO\YLVFHUDODGLSRVLW\DORQJZLWKRWKHUPHWDEROLF IDF
WRUVVXFKDV,5DUHWKHIDFWRUVWKDWOHDGWRDJUHDWHUGH
JUHHRI LQIODPPDWRU\ DFWLYLW\ DGLSRVH WLVVXH DFWXDOO\
UHSUHVHQWVDQRUJDQZKHUHSURLQIODPPDWRU\F\WRNLQHV
DUHH[FUHWHGSURQRXQFHGVWHDWRVLVDQGULVNRIGLVHDVH
SURJUHVVLRQWRILEURVLV>@
7KHWUDQVDPLQDVHVYDOXHV$67$/7ZHUHVLJQLILFDQWO\
KLJKHULQSDWLHQWVZLWK,5DVRSSRVHGWRWKRVHZLWKRXW
,5IRUS DQGS UHVSHFWLYHO\,QJHQHUDO
LQFUHDVHGWUDQVDPLQDVHVYDOXHPHDQVDJUHDWHUGHJUHH
RIKHSDWRFHOOXODUGDPDJHWKDWFDQEHFRQVLGHUHGDVDQ
LQYLRODEOHSDUWRIVWHDWRVLV6LQFHRXUVWXG\VKRZHGD
JUHDWHUSUHYDOHQFHRIVWHDWRVLVLQ,5JURXSS 
LWFDQQRWEHVWULFWO\GHWHUPLQHGZKHWKHUWKH LQFUHDVHG
WUDQVDPLQDVH DFWLYLW\ LQ WKH JURXSRI ,5SDWLHQWVZDV
GXHWRVWHDWRVLVRUWKHLQVXOLQUHVLVWDQFHLWVHOI
5HJDUGLQJ OLSLGV WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH
EHWZHHQ JURXSV ZLWK RU ZLWKRXW ,5 ZKLOH JOXFRVH
VWDWXV IDVWLQJ JOXFRVH OHYHO DQG IDVWLQJ LQVXOLQ OHYHO
ZHUHVLJQLILFDQWO\KLJKHULQWKHJURXSZLWK,5DVZHOO
DV+E$FIRUS IRUDOO WKUHHSDUDPHWHUV,QD
UDWKHU ODUJH QXPEHU RI SDWLHQWV  WKH YDOXH RI
)3*ZDVEHWZHHQDQGPPRO/DQGDOVRWKHYD
OXHRI+E$FZDVJUHDWHU WKDQLQRI WKH
SDWLHQWV $FFRUGLQJ WR WKH FULWHULD RI WKH $PHULFDQ
'LDEHWHV$VVRFLDWLRQWKHVHSDWLHQWVHQWHUWKHJURXSRI
SUHGLDEHWHVZLWKUHDOULVNRIGHYHORSLQJW\SHGLDEH
WHVPHOOLWXV
,QWKHVLWXDWLRQVRIGHYHORSHGLQVXOLQUHVLVWDQFHLQFUHDVHG
SURGXFWLRQ RI LQIODPPDWRU\ F\WRNLQHV RFFXUV ZKLFK
LPSURYHVWKHLQIODPPDWRU\GDPDJHRIWKHKHSDWRF\WH
6HUXPIHUULWLQDQGWKH&53DUHPDUNHUVRILQIODPPD
WLRQ WKDW DUH LQFUHDVHG LQ WHUPV RI WKH LQIODPPDWRU\
FRQGLWLRQ,QRXUVWXG\WKHYDOXHVRIIHUULWLQDQGVHUXP
LURQZHUHKLJKHULQWKHJURXSRI,5EXWWKHUHZDVQR
VLJQLILFDQWGLIIHUHQFHEHWZHHQWKHWZRJURXSVLQWHUPV
RI&53IHUULWLQDQGVHUXPLURQS S DQG
S UHVSHFWLYHO\>@

&RQFOXVLRQ

7KHUH ZDV D KLJK SHUFHQWDJH RI HYLGHQFHG ,5 E\
LQ&+&SDWLHQWVZKRZHUHWUHDWPHQWQDLYHDQG
QRQGLDEHWLFLQ50DFHGRQLD,5ZDVDVVRFLDWHGZLWK
WKHDJH WKH LQIODPPDWRU\ DQG ILEURWLF FKDQJHV LQ WKH
OLYHUZLWK VWHDWRVLVDQG WUDQVDPLQDVHDFWLYLW\RUZLWK
RWKHUZRUGV ,5ZDVPRUHSUHYDOHQW LQROGHUSDWLHQWV
WKRVHZLWKDPRUHSURQRXQFHGLQIODPPDWRU\DQGILEURWLF
FKDQJHVRIWKHOLYHUSDWLHQWVZLWKVWHDWRVLVDQGKLJKHU
WUDQVDPLQDVHDFWLYLW\,QWKHIXWXUHLWKDVWREHSURYHG
ZKHWKHUFKDQJHVLQPHWDEROLFIDFWRUVZKLFKLQFOXGH,5
ZLOO LQIOXHQFH RQ WKH UHGXFWLRQ RI LQIODPPDWRU\ DQG
ILEURWLFDFWLYLW\DQGZLOOSUHYHQWGLVHDVHSURJUHVVLRQ
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
,QWURGXFWLRQ &DUSHQWHU V\QGURPH LV D SRO\PRUSKLF
GLVRUGHU WUDQVPLWWHGE\DXWRVRPDO UHFHVVLYH LQKHULWDQFH
FDXVHGE\PXWDWLRQVLQWKH5$%JHQH>@7KHVHJHQH
WLFGLVRUGHUVDUHUHIOHFWHGRQWKHELRJHQHVLVRILQWUDFUD
QLDOVWUXFWXUHV7KLVV\QGURPHZDVGHVFULEHGIRUWKHILUVW
WLPHLQE\WKH%ULWLVKGRFWRU*HRUJH&DUSHQWHU,W
PD\ LQFOXGH FRQJHQLWDO KHDUW GLVHDVHV PHQWDO UHWDUGD
WLRQ K\SRJRQDGLVP REHVLW\XPELOLFDO KHUQLD GHYHORS
PHQWDOGLVRUGHUERQHDQRPDOLHVDQGIUHTXHQWUHVSLUDWRU\
LQIHFWLRQV&DUSHQWHUV\QGURPHKDVWZRPDLQIHDWXUHV
FUDQLRV\QRVWRVLVDQGPRUHWKDQILYHILQJHUVRUWRHV>@
$LP7RSUHVHQWRXUH[SHULHQFHLQWUHDWPHQWRIDQLQ
IDQWZLWK&DUSHQWHU V\QGURPH LQFOXGLQJ WULJRQRFHSKDO\
DQGSRO\GDFW\O\
&DVHUHSRUW,Q0D\DQHOHYHQPRQWKROGPDOH
LQIDQWZLWK&DUSHQWHU V\QGURPHZDVKRVSLWDOL]HG LQ WKH
3HGLDWULF'HSDUWPHQWRIWKH8QLYHUVLW\&OLQLFRI1HXUR
VXUJHU\LQ6NRSMH5HSXEOLFRI0DFHGRQLD7KHLQIDQW
ZDV UHIHUUHG WR RXU 'HSDUWPHQW IURP WKH 8QLYHUVLW\
3HGLDWULF &OLQLF EHFDXVH RI WULJRQRFHSKDO\ DQG SRO\
GDFW\O\ZLWKWZRWKXPEVRQKLVULJKWKDQG7KHLQIDQW
KDG DOUHDG\EHHQ WZLFHKRVSLWDOL]HG DW WKH8QLYHUVLW\
3HGLDWULF &OLQLF IRU WZR UHFXUUHQW OXQJ LQIHFWLRQV VX
JJHVWLYHRI&DUSHQWHUV\QGURPH7KHGLDJQRVLVRI WUL
JRQRFHSKDO\DQGSRO\GDFW\O\ZLWKWZRWKXPEVRQWKH
ULJKWKDQGZDVPDGHE\SK\VLFDOH[DPLQDWLRQ;UD\RI
WKH ULJKW LQIDQW¶V KDQG DQG FRPSXWHG WRPRJUDSK\RI WKH
KHDG$FFRUGLQJWR2LDQG0DWVXPRWRFODVVLILFDWLRQIURP
>@WKHLQIDQWKDGDVHYHUHIRUPRIWULJRQRFHSKDO\
6XUJLFDOSURFHGXUH8QGHUJHQHUDOHQGRWUDFKHDODQHVWKH
VLDWKHLQIDQWZDVSODFHGVXSLQHRQWKHRSHUDWLQJWDEOH
D ELIURQWDO VNLQ LQFLVLRQZDVPDGH DQG WKH VFDOS IODS
ZDVFUHDWHG7KHELIURQWDOFUDQLRWRP\ZDV UHDOL]HG LQWR
RQH ERQ\ SLHFH VXFFHHGHGE\ DPRGLILHG'L5RFFR¶V
VKHOOSURFHGXUHLQFOXGLQJIURQWDOWUDQVODWLRQDQGWUDQV

________________________ 
Correspondence to:    9ODGLPLU 0LUFKHYVNL 8QLYHUVLW\ &OLQLF IRU
1HXURVXUJHU\&OLQLFDO&HQWHU³0RWKHU7HUHVD´6NRSMH0DFHGRQLD(
PDLOQHXURVXUJHU\VNRSMH#\DKRRFRP

SRVLWLRQURWDWLQJWKHIODSIRUGHJUHHVZLWKRXWWRXFKLQJ
WKHRUELWDOULPV
5HVXOWV7KHSRVWRSHUDWLYHSHULRGZDVXQHYHQWIXOH[
FHSW IRUWKHH[SHFWHGIRUHKHDGVZHOOLQJ7KHLQIDQWZDV
GLVFKDUJHG IURP WKH KRVSLWDO RQ WKH WK SRVWRSHUDWLYH
GD\QHXURORJLFDOO\LQWDFW7KUHHPRQWKVDIWHUVXUJHU\
WKHKHDGKDGH[FHOOHQWHVWKHWLFDSSHDUDQFHZLWKUHJXODU
SV\FKRPRWRUGHYHORSPHQW LQ OLQHZLWK WKH DJHRI WKH
SDWLHQW 6L[PRQWKV DIWHU WKH ILUVW VXUJHU\ WKH SDWLHQW
XQGHUZHQWDVHFRQGSODVWLFDQGUHFRQVWUXFWLYHVXUJHU\
LQRUGHUWRUHGXFHWKHQXPEHURIILQJHUV
&RQFOXVLRQ7KHHDUO\UHFRJQLWLRQDQGPXOWLGLVFLSOLQDU\
DSSURDFK FRXOG SUHYHQW QHZ GLVDEOHG LQGLYLGXDOV LQ
WKHVRFLHW\2XUWHFKQLTXHVKRUWHQVWKHHQWLUHVXUJLFDO
SURFHGXUH GLPLQLVKHV WKH WLPH XQGHU DQHVWKHVLD DQG
LWV FRPSOLFDWLRQV HVSHFLDOO\ LQ GHSDUWPHQWV ZKHUH
EORRGVDYLQJGHYLFHVDUHQRWDYDLODEOH

.H\ZRUGV WULJRQRFHSKDO\&DUSHQWHUV\QGURPHVXUJLFDO
WUHDWPHQW
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Apstrakt 
 
Voved. Ʉɚɪɩɟɧɬɟɪɨɜɢɨɬ sindrom e polimorfno 
poremetuvawe preneseno so aɜtosomno recesiven 
tip na nasleduvawe predizvikano poradi muta-
cija na genot5$% Ovie genetski poremetu-
vawa, me|u ostanatoto se reflektiraat i na 
biogenezata na kranijalnite suturi. Opi{ana 
za prvpat ɜɨgodina od britanskiot doktor 
ȹɨɪʇɄɚɪɩɟɧɬɟɪ*HRUJH&DUSHQWHUovoj sindrom 
mo`e da vklu~i kongenitalni srcevi anomalii, 
mentalna retardacija, hipogonadizam, ɞɟɛɟɥɢɧɚ, 
umbilikalna hernija, razvojni anomalii, ano-
malii na koskite i ~esti respiratorni infek-
cii. Ovoj sindrom ima dve glavni manifesta-
cii: kraniosinostoza i zgolemen broj na prsti-
te na rakata ili ɧɚnogata.  
Prikaz na slu~aj. Na ɞetskiot oddel na Klini-
kata za nevrohirurgija vo Skopje, Republika Ma-
kedonijavo maj 2003 godina bilohospitalizira-
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no 11 mese~no ma{ko bebe soɤɚɩɬɟɧɬɟɪoviot sin-
drom. Bebeto bɢɥɨ upateno od Klinikata za det-
ski bolesti poradi trigonocefalija i polidak-
tilija so dve pal~iwa na desnata raka. Prethodno 
bebeto elekuvano na Detskata klinika poradi 
dve epizodi na respiratorna infekcija pri {to 
e dijagnosticiran ɤɚɪɩɟɧɬɟɪov sindrom. Dijagno-
zata na trigonocefalijata i ɧɚpolidaktilijata 
be{e postavena so fizikalen pregled, nativna 
renɞgengrafija na desnata ɞɥɚɧɤɚ i kompjuteri-
zirana tomografija na glavata. Spored klasi-
fikacijata na 2Li0DWVXPRWR od 1986 se rabo-
te{e za te{ka trigonocefalija. 
Hirur{ki tretman. Bebeto be{e vovedeno vo op-
{ta endotrahealna anestezija, staveno vo dorzal-
na legnata polo`ba na operativnata masa, reali-
zirana bifrontalna koronarna incizija na 
ko`ata i ~elen skalpen rezen. Kraniotomijata 
be{e realizirana vo edno par~e i prosledena 
so modificirana'L5RFFR procedura vklu~uvaj-
}i frontalna translacija i transpozicija ro-
tiraj}i go koskeniot flep za 180 stepeni bez re-
modeliraʃɟɧɚ orbitalnite laɤɨɜi
Rezultati. Postoperativniot period ɩɨɦɢɧɚ bez 
komplikacii osven lesen otok na ~eloto. Bebe-
to e pu{teno doma po sedum dena nevrolo{ki 
intaktno. Tri meseci po operacijata glavata 
ima{e odli~en estetski izgled so normalen 
psihomotoren razvoj za vozrasta. [est meseci 
po prvata operacija pacientot be{e podvrgnat 
na vtora rekonstruktivna operacija za namaluva-
we na brojot na palcite.  
Zaklu~ok. Ranoto prepoznavawe i multidiscip-
linarniot priod mo`e da spre~i pojava na novi 
hendikepirani lica vo op{testvoto. Na{ata 
tehnika dozvoluva skratuvawe na celata hirur-
{ka procedura namaluvaj}i go vremeto vo anes-
tezija i nejzinite komplikacii posebno vo in-
stitucii koi ne raspolagaat so aparati za za{-
teda na krv. 
 
Klu~ni zborovi: Trigonocefalija, ɤɚɪɩɟɧɬɟɪov
sindrom, operativno lekuvawe
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$EVWUDFW

,QWURGXFWLRQ&UDQLRV\QRVWRVHVUHSUHVHQWGHYHORSPHQWDO
DQRPDOLHV RI WKH FUDQLRIDFLDO JURZWK LQ KXPDQV WKDW
LV SUHPDWXUH DGKHVLRQ RI WKH VXWXUHV RI WKH FDOYDULD
ZKLFK OHDGV WR FUDQLRVWHQRVLV REVWUXFWLQJ WKH QRUPDO
SV\FKRPRWRUGHYHORSPHQWRI LQIDQWV7KHFRQVHTXHQFHV
RIXQWUHDWHGFUDQLRV\QRVWRVLVFDQEHVLPSOHHVWKHWLFGLV
ILJXUDWLRQV RI WKH QRUPDO VKDSH RI WKH KHDG EXW FDQ
DOVR OHDG WRPHQWDOGLVUXSWLRQVGLIILFXOWLHV LQJDLQLQJ
QHZ VNLOOV GLVWXUEHG EHKDYLRU HSLOHSV\ K\GURFHSKD
OXV KHDGDFKHV GDPDJLQJ RI WKH FUDQLDO QHUYHV , ,,
99,9,,DQGHQGRFULQRSDWKLHV>@
7KHFDXVHV IRU WKHFUDQLRV\QRVWRVHVDUHJHQHUDOO\XQ
NQRZQ WKHUH DUHPDQ\ WKHRULHV DQG SRVVLELOLWLHV WKH
WHUDWRJHQLFHIIHFWRIWKHYDOSURLFDFLGDPLQRSWHULQK\GDQ
WRLQ UHWLQRLFDFLGR[\PHWKD]ROLQHGLVHDVHVVXFKDVK\
SHUWK\URLGLVP ULFNHWWVLRVLV WKDODVVHPLDVLFNOHFHOODQH
PLD WK\URLGGLVHDVHVLQSUHJQDQWZRPDQVKXQWLQGXFHG
DIWHUWUHDWPHQWRIK\GURFHSKDOXVDPQLRWLFEDQGVPXFR
SRO\VDFFKDULGRVHVJHQHWLFGDPDJHVHVSHFLDOO\RIWKHJH
QHV)*)51(//06;7:,67DQG*/,>@
7KHSULQFLSOHRIIRUPDWLRQRIWKHFUDQLRV\QRVWRVHVKDV
EHHQPRGLILHG LQGHSHQGHQFHRI WKH WKRXJKWVDQGRE
VHUYDWLRQV RI WKHDXWKRULWLHV9LUFKRZ VXVSHFWHG
WKDW WKHFUDQLRV\QRVWRVLVZDVDSULPDU\PDOIRUPDWLRQ
ZKLOH WKH GHIRUPLW\ RI WKH FUDQLDO EDVH LV VHFRQGDU\
0RVV  FRQFOXGHG WKDW WKH PDOIRUPDWLRQ RI WKH
FUDQLDOEDVHLVWKHHVVHQFHIRUDSSHDUDQFHRISUHPDWXUH
IXVLRQRIWKHFUDQLDOVXWXUHVRQWKHFDOYDULDDQG3DUN
	 3RZHUV  VXJJHVWHG PXFK PRUH DFFHSWDEOH
WKHRU\ WKDW WKH SULPDU\ GHIHFW ZDV ORFDWHG LQ WKH
PHVHQFK\PDOEODVW WLVVXH WKDW OHG WRDQRPDOLHV LQ WKH
FUDQLDOYDXOWDQGWKHFUDQLDOEDVH>@
7KHLQFLGHQFHRIFUDQLRV\QRVWRVHVHVWLPDWHVDSSUR[LPD
WHO\IURPOLYHEDELHV>@7KHFODVVL
ILFDWLRQRIFUDQLRV\QRVWRVHVGLVWLQJXLVKHVWZRJURXSV
QRQV\QGURPLFSULPDU\VLPSOHFUDQLRV\QRVWRVHVDQG
V\QGURPLFFUDQLRV\QRVWRVHVFRQMRLQHGZLWKRWKHUGH
YHORSPHQWDODQRPDOLHVXVXDOO\RQWKHH[WUHPLWLHV>
@7KHQRQV\QGURPLFFUDQLRV\QRVWRVHVDUHGLYLGHGGH
SHQGLQJRQ WKH VXWXUH WKDW LV SUHPDWXUHO\ FORVHG UHV
SHFWLYHO\ DVGRO\FKRFHSKDO\ VFDSKRFHSKDO\KHDGZLWK
VKDSHRIDERDWWKHPRVWFRPPRQEUDFKLFHSKDO\
DQWHULRUXQLODWHUDODQWHULRU SODJLRFHSKDO\ WXUULFH
SKDO\KHDGLQDVKDSHRIWRZHUWULJRQRFHSKDO\ZHGJH
VKDSHGKHDGDQWHULRUDQGSRVWHULRUSODJLRFHSKDO\
DQGR[\FHSKDO\>@$WRWDORIV\QGURPHVKDYH
EHHQ GHVFULEHG DFFRPSDQLHG E\ FUDQLRVWHQRVLV 7KH
PRVWFRPPRQV\QGURPLFFUDQLRV\QRVWRVHVLQFOXGHWKH
IROORZLQJV\QGURPHV&URX]RQ$SHUW3IHLIIHU6DHWKUH
&KRW]HQDQG&DUSHQWHUV\QGURPHV>@
&DUSHQWHU V\QGURPH LV D SRO\PRUSKLF GLVRUGHU WUDQV
PLWWHG E\ DXWRVRPDO UHFHVVLYH LQKHULWDQFH FDXVHG E\
PXWDWLRQVLQWKH5$%JHQH>@7KHVHJHQHWLFGLVRU
GHUVDUHUHIOHFWHGRQWKHELRJHQHVLVRILQWUDFUDQLDOVWUXF
WXUHV7KLVV\QGURPHZDVGHVFULEHGIRUWKHILUVWWLPHLQ
 E\ WKH%ULWLVK GRFWRU*HRUJH&DUSHQWHU ,WPD\
LQFOXGH FRQJHQLWDO KHDUW GLVHDVHV PHQWDO UHWDUGDWLRQ
K\SRJRQDGLVPREHVLW\XPELOLFDOKHUQLDGHYHORSPHQWDO
GLVRUGHU ERQH DQRPDOLHV DQG IUHTXHQW UHVSLUDWRU\ LQ
IHFWLRQV &DUSHQWHU V\QGURPH KDV WZRPDLQ IHDWXUHV
FUDQLRV\QRVWRVHVDQGPRUHWKDQILYHILQJHUVRUWRHV>@
7KH GLDJQRVLV RI WKH FUDQLRV\QRVWRVHV LV PDGH ZLWK
SK\VLFDOH[DPLQDWLRQRIWKHFKLOGLQVSHFWLRQFKDUDFWH
ULVWLFVKDSHRIWKHFUDQLDOYDXOWSDOSDWLRQDSURPLQHQW
WKLFNHQSUHPDWXUHO\IXVHGVXWXUHYROXPHWULFPHDVXUH
PHQWV FUDQLDO LQGH[ FUDQLDO SHULPHWHU [UD\ ((*

&DUSHQWHU6\QGURPH   


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FRPSXWHGWRPRJUDSK\ZLWK'UHFRQVWUXFWLRQVPDJQHWLF
UHVRQDQFHRIWKHEUDLQIRUSRVVLEOHDVVRFLDWHGDQRPDOLHV
RIWKHEUDLQ>@7UHDWPHQWRIWKHFUDQLRV\QRVWRVHVLV
VXUJLFDOUHFRQVWUXFWLRQVWDUWLQJZLWKWKHVLPSOHVXWXUHF
WRPLHV JRLQJ IXUWKHU WR WKH FRPSOH[ FUDQLDO YDXOW UH
FRQVWUXFWLRQVZLWKDLPWRFUHDWHHQRXJKVSDFHIRUQRU
PDOGHYHORSPHQWRIWKHEUDLQDQGWKHHVWKHWLFFRUUHFWLRQ
RIWKHVKDSHRIWKHKHDGDVZHOO2WKHUVVSHFLDOLVWVOLNH
SHGLDWULFV SHGLDWULF SV\FKLDWULVW SHGDJRJXH SODVWLF DQG
UHFRQVWUXFWLYH VXUJHRQ RUWKRSHGLF VXUJHRQ VRFLRORJLVW
PD\ EH LQFOXGHG LQ WKH WUHDWPHQW 7KH EHVW UHVXOW LV
DFKLHYHGLIWKHVXUJLFDOSURFHGXUHLVUHDOL]HGDWWKHDJH
EHWZHHQPRQWKVRIWKHLQIDQW,IWKHLQWHUYHQWLRQLV
GRQHEHIRUHWKHDJHRIPRQWKVWKHUHLVDKLJKUDWHRI
UHFXUUHQFH RI WKH FUDQLRV\QRVWRVLV ZLWK D QHHG IRU
DGGLWLRQDOLQWHUYHQWLRQ>@
7KHDLPRIWKLVSDSHUZDVWRSUHVHQWRXUH[SHULHQFH
ZLWKWKLVUDUHIRUPRIV\QGURPLFFUDQLRV\QRVWRVLVDQG
WUHDWPHQWLQRUGHUWRREWDLQDFFHSWDEOHUHVXOWV

&OLQLFDOPDWHULDO

,Q 0D\  DQ HOHYHQPRQWKROG PDOH LQIDQW ZDV
KRVSLWDOL]HG DW WKH 3HGLDWULF 'HSDUWPHQW RI WKH 8QL
YHUVLW\&OLQLF RI1HXURVXUJHU\ RI WKH&OLQLFDO&HQWHU
0RWKHU7KHUHVD LQ6NRSMH5HSXEOLFRI0DFHGRQLD
7KHLQIDQWKDGEHHQUHIHUUHGWRRXU'HSDUWPHQWE\WKH
8QLYHUVLW\3HGLDWULF&OLQLFEHFDXVHRI WULJRQRFHSKDO\
DQG SRO\GDFW\O\ZLWK WZR WKXPEV RQ KLV ULJKW KDQG
7KH LQIDQW KDG DOUHDG\EHHQ WZLFHKRVSLWDOL]HG DW WKH
8QLYHUVLW\3HGLDWULF&OLQLFGLVHDVHIRUWZRUHFXUUHQWOXQJ
LQIHFWLRQV VXJJHVWLYH RI &DUSHQWHU V\QGURPH )LJXUH
 7KH GLDJQRVLV RI WULJRQRFHSKDO\ DQG SRO\GDFW\O\
ZLWKWZRWKXPEVRQWKHULJKWKDQGZDVPDGHE\SK\
VLFDOH[DPLQDWLRQ;UD\RIWKHULJKWLQIDQW¶VKDQGDQG
FRPSXWHGWRPRJUDSK\VFDQRIWKHKHDG$FFRUGLQJWR
2L DQG 0DWVXPRWR FODVVLILFDWLRQ IURP  >@ WKH
IURQWDODQJOHRIWKHD[LDO&7VOLFHVVKRZHGGHJUHHV
RUVHYHUHWULJRQRFHSKDO\
 
)LJ7KHLQIDQWZLWKWULJRQRFHSKDO\SRO\GDFW\O\DQG&DUSHQWHUV\QGURPH

6XUJLFDOWUHDWPHQW

7KH SURFHGXUH ZDV GRQH XQGHU JHQHUDO HQGRWUDFKHDO
DQHVWKHVLD ZLWK WKH LQIDQW SODFHG LQ VXSLQH SRVLWLRQ
)LJXUH  7KH SURFHGXUH ZDV VWDUWHG ZLWK ELIURQWDO
VNLQLQFLVLRQDQGFUHDWLRQRIWKHIURQWDOVFDOSIODS

$IWHUHOHYDWLRQRIWKHSHULRVWHXPHSLGXUDOGLVVHFWLRQRI
WKH IUHHHGJHRI WKH IURQWDOERQHDW WKHJUHDW IRQWDQHO
ZDVSHUIRUPHGIROORZHGE\ELIURQWDOFUDQLRWRP\ZLWK
RQHSLHFHIUHHERQ\IODS7KHXSSHUHGJHRIWKHERQ\
IODS FRQWDLQHG WKH FRURQDO VXWXUH VSUHDGLQJ ODWHUDOO\
GRZQZDUGWRWKHERWKWHPSRUDOIRVVHV7KHORZHUHGJH

 
)LJ7KHLQIDQWZLWKWULJRQRFHSKDO\SRO\GDFW\O\DQG&DUSHQWHUV\QGURPHDWVXUJHU\
 

0LUFKHYVNL9et al   



RI WKH ERQ\ IODSZDVPDGH MXVW RYHU WKH VXSUDRUELWDO
ULPV DIWHU FUHDWLQJ D EXUUKROH XVLQJGLDPRQG GULOO
RYHUWKHIURQWRQDVDOVXWXUHZKHUHWKHELJJHVWWKLFNHQLQJ
RIWKHPHWRSLFVXWXUHZDVREVHUYHG7KHERQ\IODSZDV
GLPLQLVKHGIRUFPDQGURWDWHGIRUGHJUHHV 
7KH PRVW SURPLQHQW DQG WKLFN SDUW RI WKH ERQH ZDV
H[FLVHGWKHPLGOLQHRIWKHERQ\IODSZDVIUDFWXUHGLQ
IDVKLRQ RI JUHHQVWLFN IUDFWXUH DQG UDGLDO RVWHRWRPLHV
ZHUH GRQH IRU FRPSOHWH UHPRGHOLQJ RI WKH IRUHKHDG
7KHERQ\IODSZDVIL[HGIRUZDUGDQGGLVWDOWRWKHPRVW
IURQWDO SDUW RI WKH FUDQLDO EDVH WKURXJK VPDOO ERQH
KROHVRQWKHIUHHHGJHRIWKHEDVHZLWKLQWHUUXSWHG
VLONVXWXUHV6FDOSIODSFORVXUHZDVGRQHZLWKLQWHUUXSWHG
%ODLU'RQDWWLSRO\SURSLOHQHVXWXUHVZLWKRXWXVLQJ
HSLFUDQLDOGUDLQDJH

5HVXOWV

7KH SRVWRSHUDWLYH SHULRG ZDV XQHYHQWIXO H[FHSW IRU
WKHH[SHFWHGIRUHKHDGVZHOOLQJ7KHEDE\ZDVGLVFKDU
JHG IURP WKH KRVSLWDO RQH ZHHN DIWHU VXUJHU\ 7KUHH
PRQWKV DIWHU VXUJHU\ WKH KHDG KDG H[FHOOHQW HVWKHWLF
DSSHDUDQFHZLWKUHJXODUSV\FKRPRWRUGHYHORSPHQWLQ
OLQHZLWK WKH DJH RI WKH SDWLHQW )LJXUH 0XVFXODU
WRQXVZDVEHWWHUDIWHUUHFRQVWUXFWLRQDQGFRUUHFWLRQRI
WKHFUDQLRVWHQRVLV QR IXUWKHU UHVLVWDQW UHVSLUDWRU\ LQIHF
WLRQ DQG QR RSLVWKRWRQXV ZHUH REVHUYHG 6L[ PRQWK
DIWHU WKHILUVWVXUJHU\ WKHSDWLHQWXQGHUZHQWDVHFRQG
SODVWLF DQG UHFRQVWUXFWLYH VXUJHU\ LQ RUGHU WR UHGXFH
WKHQXPEHURIILQJHUV7KHFKLOGKDVEHHQIROORZHGIRU
\HDUVDQGWKHORQJWHUPUHVXOWVVKRZHGDQH[FHOOHQW
HVWKHWLF HIIHFW DQGQRUPDOSV\FKRPRWRUGHYHORSPHQW
QRUPDO,4VFRODULW\DQGVRFLDOL]DWLRQ


)LJ7KHLQIDQWZLWKV\QGURPHPRQWKVDIWHUVXUJHU\

'LVFXVVLRQ

7KH WULJRQRFHSKDO\ SUHPDWXUH IXVLRQ RI WKHPHWRSLF
VXWXUH WDNHVRIDOO VLPSOHQRQV\QGURPLFFUDQLR
V\QRVWRVLV>@7KHFOLQLFDODSSHDUDQFHLVW\SLFDOZLWK
ZHGJHVKDSH WULDQJXODU IRUHKHDG IODWWHQHG VXSUDRUELWDO
ULPVWKLFNHQHGPHWRSLFVXWXUHDQGFUDQLDOLQGH[ZLWK
QRUPDOYDOXH7KHFRPSXWHGWRPRJUDSK\RI WKHEUDLQ
LV DOVR W\SLFDO ZLWK IODWWHQHG ELODWHUDO IURQWDO OREHV
VPDOODQWHULRUFUDQLDOIRVVDDQGVPDOOIURQWDODQJOH>@
7KH RQO\ WUHDWPHQW IRU WULJRQRFHSKDO\ LV VXUJLFDO FR
UUHFWLRQRIWKHGHIRUPLW\7KHUHDUHYDULRXVQXPEHURI
RSHUDWLYHLQWHUYHQWLRQVLQZKLFKWKHFRPPRQSULQFLSOH
LV UHFRQVWUXFWLRQ RI WKH ZKROH IURQWDO ERQH HYHQ LQ
FOXGLQJFRPSOH[UHFRQVWUXFWLRQVZLWKFRUUHFWLYHRVWHR
WRPLHVRIWKHURRIRIWKHRUELWVDQGWKHODWHUDOHQGVRI
WKH VXSUDRUELWDO ULPV IRU DGYDQFHPHQW DQG HQODUJH
PHQWRIWKHDQWHULRUFUDQLDOIRVVD
%UDLGDQG3URFWRU >@ VXJJHVW WKDW WKHRSHUDWLYHFRUUHF
WLRQ LV GRQH EHWZHHQ  DQG PRQWKV RI DJH RI WKH
LQIDQW IRU RSHQ UHFRQVWUXFWLRQ RI WKH DQWHULRU SDUW RI
WKH YDXOW EHFDXVHRI WKH DVVRFLDWHGELJJHUEORRG ORVW
WKH GXUDELOLW\ RI WKH LQWHUYHQWLRQ DQGKLJK UDWHRI UH
FXUUHQFHLIWKHLQWHUYHQWLRQLVGRQHEHIRUHWKHDJHRI
PRQWKVRIWKHLQIDQW
5DLPRQGL¶V >@RSLQLRQ LV WRXQGHUWDNHVXUJLFDO LQWHU
YHQWLRQDW WKHDJHRIPRQWKVZLWK IROORZXSSHULRG
XQWLOPRQWKVRIDJHSUHVHQWLQJKLVH[FHOOHQWHVWKHWLF
HIIHFWDQGQRVLJQVRI UHFXUUHQFHRI WKHGHIRUPLW\ZLWK
QRUPDO SV\FKRPRWRU GHYHORSPHQW2XUSDWLHQWZDV 
PRQWKROG
$OORSHQVXUJLFDOSURFHGXUHVLQFOXGHELIURQWDOFUDQLRWRP\
FUHDWLRQ RI IUHH ERQ\ IODS LQ RQH RU WZR SLHFHV H[
FLVLRQRI WKHQDVDOH[WHQVLRQVRI WKH IURQWDOERQHDQG
IURQWDOH[WHQVLRQVRIWKHQDVDOERQHVODWHUDODGYDQFHPHQW
RIWKHVXSHULRURUELWDOULGJHVE\SLYRWLQJRQWKHLUVHF
WLRQHGRUJUHHQVWLFNIUDFWXUHGPHGLDOHGJHVUHSODFHPHQW
RI WKH IURQWDO ERQ\ IODSV DIWHU PRGLILHG WKHLU HGJHV
FXUYDWXUHDQGRULHQWDWLRQ7KHYDULDWLRQVLQFOXGHFUHDWLRQ
RIDIUHHRUELWDOEDUDQGLWVUHSODFHPHQWDIWHURSSRUWXQH
UHPRGHOLQJWKHLQVHUWLRQRIDERQHJUDIWLQWKHPLGOLQH
JDSUHVXOWLQJIURPWKHUHPRYDORIWKHXSSHUSDUWRIWKH
QDVDOERQHVWRFRUUHFWK\SRWHORULVPH>@
'L5RFFR¶VSHUVRQDOVXUJLFDOWHFKQLTXH>@DFFRPSOLVKHV
DOOPHQWLRQHGJRDOVWKURXJKDSURFHGXUHQDPHGVKHOO
VXUJHU\EHFDXVHRIWKHFKDUDFWHULVWLFIRUPRIWKHIURQ
WDOERQ\IODS,QIDFWWKHSURFHGXUHFRQVLVWVRIDIURQWDO
FUDQLRWRP\ LQ RUGHU WR UHPRYH WKH GHIRUPHG IURQWDO
ERQH DQGSDUW RI WKHSDULHWDO ERQHV IURPD OLQH  FP
DERYH WKH RUELWDO ULGJHV WR WKH DQWHULRU IRQWDQHO 7KH
IODSLVUHPRGHOHGZLWKWKHGULOOLQJRIWKHWKLFNULGJHRI
WKH PHWRSLF VXWXUH DQG DQWHULRU GLVSODFHPHQW RI LWV
ODWHUDO DVSHFWV 5DGLDO RVWHRWRPLHV FRQYHUJLQJ GRZQ
ZDUGVDQGWRZDUGVWKHPLGOLQHVRPLPLFNLQJWKHOLQHV
RI WKH VKHOO GLPLQLVK WKH UHVLVWDQFH RI WKH ERQH DQG
DOORZPRGLI\LQJ LWVFXUYDWXUH7KHQDVDOSURFHVVHVRI
WKHIURQWDOERQHDQGWKHXSSHUSDUWRIWKHQDVDOERQHV
DUHUHPRYHG7KHURRIDQGWKHODWHUDOZDOOVRIWKHRU
ELWVDUH VHFWLRQHGDQG WKH ODWHUDOERUGHUVRI WKH VXSH
ULRURUELWDOULGJHVSXVKHGIRUZDUGLQRUGHUWRFRPSHQVDWH
IRUWKHK\SRSODVWLFRUELWDOFDYLW\7KHSXVKLQJPDQHXYHU
LVPDGHXVLQJWKHPHGLDOERUGHUVRIWKHVXSHULRURUELWDO
ULGJHVFUDFNHGRQO\SDUWLDOO\DVSLYRWV7KHDGYDQFH

&DUSHQWHU6\QGURPH   



PHQWLVPDLQWDLQHGE\UHSODFLQJWKHUHPRGHOHGIURQWDO
ERQH EHWZHHQ WKH DGYDQFHG VXSHULRU RUELWDO ULPV DQG
WKHDQWHULRUERUGHURIWKHSDULHWDOERQHV>@
,QRXUFDVH WKH OXQJSUREOHPVUHTXLUHGDVKRUWHUVXU
JLFDOSURFHGXUHDQGWKHUHIRUHZHPRGLILHGLWE\WUDQV
ODWLRQDQGWUDQVSRVLWLRQRIWKHERQHIODSZLWKRXWDGYDQ
FHPHQW RI WKH RUELWDO ULPV 7KH FUHDWHG IUHH IURQWDO
ERQH IODS LQ RQH SLHFH LV RVWHRWRPL]HG DQWHULRU DQG
GLVWDO MXVW DERYH WKH VXSHULRU RUELWDO ULGJHV ZLWK
GULOOLQJ RI WKH PRVW SURPLQHQW SDUW RI WKH PHWRSLF
VXWXUHDQGDIWHUWKDWLWLVURWDWHGIRUGHJUHHVZLWK
H[FLVLRQRIWKHPRVWSURPLQHQWZHGJHSDUWRIWKHERQH
IODSV5DGLDO FRQYHUJLQJ OLQHDU RVWHRWRPLHV DUHPDGH
RQWKHERQHIODSZLWKVHSDUDWHJUHHQVWLFNIUDFWXUHVIRU
IXUWKHUHQODUJHPHQWRIWKHLQWUDFUDQLDOVSDFH7KHIURQ
WDOERQHIODSLVUHSRVLWLRQHGDQGIL[HGRYHUWKHVXSHULRU
RUELWDO ULGJHVZLWK RQH LQWHUUXSWHG  VLON VXWXUH RQ
ERWKVLGHVRIWKHIRUHKHDG7KHFUHDWHGUHFRQVWUXFWLRQ
PDNHVDQH[FHOOHQW HVWKHWLF DQG IXQFWLRQDO HIIHFW DW
PRQWKVDIWHUVXUJHU\HVSHFLDOO\ZLWK WKHHQODUJHPHQW
RI WKHDQWHULRUDQG ODWHUDODVSHFWVRI WKH IURQWDO OREHV
RI WKH FHUHEUXP 6L[ PRQWKV DIWHU WKH ILUVW VXUJLFDO
FUDQLDOSURFHGXUH WKH LQIDQWZDVUHKRVSLWDOL]HGDW WKH
8QLYHUVLW\&OLQLFIRU3ODVWLF(VWKHWLFDQG5HFRQVWUXFWLYH
6XUJHU\ LQ 6NRSMH LQ RUGHU WR UHGXFH WKH QXPEHU RI
WKXPEVRIKLVULJKWKDQG
7KHSRVVLEOHVLGHHIIHFWVRIWKHLQWHUYHQWLRQDUHEOHH
GLQJ LQIHFWLRQ RI WKH ZRXQG ZLWK RYHUDOO LQFLGHQFH
XQGHU  SRVVLEOH UHFXUUHQFH ZLWK IXUWKHU QHHG RI
DGGLWLRQDOVXUJLFDOFRUUHFWLRQGHSHQGLQJRQWKHDJHRI
WKHSDWLHQWDQGWKHW\SHRIFUDQLRV\QRVWRVLV2XUORQJ
WHUP UHVXOWV VKRZ QR FRPSOLFDWLRQV QR UHFXUUHQFHV
DQGQRUPDOGHYHORSPHQWRIWKHFKLOG
 
 
 
 
&RQFOXVLRQ

7KH HDUO\ UHFRJQLWLRQ RI WKHVH DQRPDOLHV DOORZV WKH
PRVWDGHTXDWHWUHDWPHQWDFFRUGLQJWRWKHFRQGLWLRQVRI
WKH KHDOWK V\VWHP LQ RUGHU WR WUHDW GHIRUPLWLHV RI WKH
QHZERUQ DQG LQIDQW¶V KHDG DQG WR SUHYHQW DEQRUPDO
SV\FKRPRWRUGHYHORSPHQWGXULQJFKLOGUHQ¶VJURZWK
7KH PXOWLGLVFLSOLQDU\ DSSURDFK FRXOG SUHYHQW QHZ
GLVDEOHG LQGLYLGXDOV LQ WKH VRFLHW\2XU WHFKQLTXH VKRU
WHQV WKH HQWLUH VXUJLFDO SURFHGXUH HVSHFLDOO\ LQ GHSDUW
PHQWVZKHUHEORRGVDYLQJGHYLFHVDUHQRWDYDLODEOH
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/LGLMD3HWNRYVND=YH]GDQD3HWURQLMHYLF$QGRQ&KLELVKHY'XVKDQ3HWNRYVNLDQG$OHNVDQGUD
6WHYFKHYVND

8QLYHUVLW\&OLQLFRI7R[LFRORJ\ 8QLYHUVLW\&OLQLFRI1HSKURORJ\8QLYHUVLW\ 6V&\ULO DQG0HWKRGLXV
0HGLFDO)DFXOW\6NRSMH5HSXEOLFRI0DFHGRQLD

$EVWUDFW

$\HDUROGPDQLQJHVWHGDERXWPORIWRSLFDO
PLQR[LGLOVROXWLRQLQRUGHU WRPDNHKLVKDLUJURZIDVWHU
7ZHOYHKRXUVDIWHULQJHVWLRQKHZDVEURXJKWWRWKH8QL
YHUVLW\&OLQLFRI7R[LFRORJ\ZLWKVHYHUHK\SRWHQVLRQ
WDFK\FDUGLD FKHVW SDLQ DQG VXEHQGRFDUGLDO LVFKHPLD
(&*VKRZHGGLIIXVH7ZDYHLQYHUVLRQDQGGHSUHVVHG67
VHJPHQWV+HZDVDOVRROLJRDQXULFDWDGPLVVLRQ,QVSLWH
RIWKHLQWHQVLYHK\GUDWLRQZLWKFU\VWDOORLGVROXWLRQVDQG
LQWUDYHQRXVGRSDPLQHDGPLQLVWUDWLRQWKDWUHVXOWHGLQSDU
WLDO KHPRG\QDPLF LPSURYHPHQW DQG UHVROXWLRQ RI WKH
(&*FKDQJHVNLGQH\IDLOXUHRFFXUUHG$IWHU WZRK\PR
GLDO\VLVVHVVLRQVXUHDDQGFUHDWLQLQHOHYHOVUHWXUQHGWR
QRUPDODQG UHERXQGK\SHUWHQVLRQDSSHDUHG7KHSDWLHQW
ZDVGLVFKDUJHGDIWHUGD\VRIKRVSLWDOL]DWLRQLQDJRRG
FRQGLWLRQ7RSLFDOPLQR[LGLOVROXWLRQLVIRUPXODWLRQXVHG
IRUWUHDWPHQWRIDQGURJHQLFDORSHFLD,IRUDOO\LQJHVWHGLW
OHDGVWRVHYHUHK\SRWHQVLRQDFXWHFRURQDU\V\QGURPH
FRPSHQVDWRU\WDFK\FDUGLDDQGDFXWHNLGQH\IDLOXUH(PHU
JHQF\ WKHUDSHXWLF DSSURDFK LV D SUHFRQGLWLRQ IRU VX
FFHVVIXORXWFRPH

.H\ZRUGVPLQR[LGLOGRSDPLQHVXEHQGRFDUGLDOLVFKHPLD
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Apstrakt 
 
Ma` na 64 godini ingestiral okolu 60 ml dvo-
procenten minoksidil, rastvor za lokalna upot-
reba, so cel postignuvawe pobrz rast na kosata. 
Dvanaeset ~asa po ingestijata e donesen na kli-
nika so te{ka hipotenzija, tahikardija, gradna 
bolka i subendokardna ishemija. Na EKG detek-
tirana difuzna inverzija na T branot i ST seg-
ment depresija. Isto taka, na priemot be{e 
olugoanuri~en. I pokraj intenzivnoto hidrira-
we so kristaloidni rastvori i so intravenska 
terapija so dopamin, dojde do parcijalno hemo- 
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0RE3KRQH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OSHWNRYVND#\DKRRFRP 
dinamsko podobruvawe, povlekuvawe na EKG pro-
menite, no vlo{uvawe na bubre`nata funkcija. 
Po izvedeni dve hemodijalizi dojde do normali-
zirawe na vrednostite na urea i na kreatinin i 
pojava na rebound hipertenzija. Pacientot e 
ispi{an vo dobra sostojba po 12 dena hospita-
lizacija. Minoksidilot za lokalna upotreba e 
preparat, koj se koristi za terapija na andro-
gena alopecija. Koga }e se vnese peroralno do-
veduva do te{ka hipotenzija, akuten koroneren 
sindrom, kompenzatorna tahikardija i akutna 
bubre`na insuficiencija. Itniot terapiski 
pristap e preduslov za dobar ishod. 
 
Klu~ni zborovi: minoksidil, dopamin, subendo-
kardijalna ishemija 
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,QWURGXFWLRQ

0LQR[LGLOLVDNQRZQDQWLK\SHUWHQVLYHGUXJZKLFKKDV
UHFHQWO\EHHQDSSURYHGIRUWUHDWPHQWRIDQGURJHQLFDOR
SHFLD ,W FDQ EH IRXQG RQ WKHPDUNHW DV  DQG 
VROXWLRQ6L[W\PORIVROXWLRQFRQWDLQVDERXW
PJRIPLQR[LGLOZKLFKLVDSSUR[LPDWHO\WLPHVJUHDWHU
WKDQWKHPD[LPXPUHFRPPHQGHGGDLO\GRVHIRUFRQWUR
OOLQJ K\SHUWHQVLRQ &RUUHODWLRQ EHWZHHQPLQR[LGLO LQ
JHVWLRQ DQG GHYHORSPHQW RIVXEHQGRFDUGLDO LVFKHPLD
KHPRG\QDPLF LPSDLUPHQW DQG DFXWH NLGQH\ IDLOXUH
$.)ZLOOEHGLVFXVVHGLQWKLVSDSHU

&DVHUHSRUW

$ \HDUROG PDQ ZLWK QR SULRU KLVWRU\ RI NLGQH\
IDLOXUHDQGFDUGLRORJLFGLVHDVHVZDVEURXJKWDVDQHPHU
JHQF\FDVHLQWRWKH8QLYHUVLW\&OLQLFRI7R[LFRORJ\
KRXUVSRVWLQJHVWLRQRIPORIPLQR[LGLOVROXWLRQ
3LOIXG%RVQDOLMHN+HLQJHVWHGWKHVROXWLRQLQRUGHU
WRDFKLHYH UDSLG WKHUDSHXWLFHIIHFWV+HGHQLHGXVHRI
DOFRKRORURWKHUPHGLFDWLRQVEXWVDLGKHVXIIHUHGIURP
DPRGHUDWHK\SHUWHQVLRQ2QDGPLVVLRQKHZDVFRQVFLRXV
RULHQWHGWRWLPHDQGSODFHDIHEULOHHXSQHLF+LVSXOVH
ZDVPLQDQGEORRGSUHVVXUHZDVPP+J7KH
SDWLHQW H[SHULHQFHG FKHVW SDLQ HSLJDVWULF GLVFRPIRUW
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ZHDNQHVV DQGPDODLVH (&* VKRZHG WDFK\FDUGLD DQG
VLJQVRIVXEHQGRFDUGLDO LVFKHPLD7KHUDS\ZDV LQLWLDWHG
ZLWK UHVXVFLWDWLRQZLWK OLWHURISK\VLRORJLFDO VROXWLRQ
JLYHQLQWKHILUVWKRXUVEXWWKHSDWLHQWZDVDQXULF)R
OORZLQJDGPLQLVWUDWLRQRIPFJNJPLQGRSDPLQHWKH
EORRG SUHVVXUH LQFUHDVHG WR PP+JDW  KRXUV
DIWHUDGPLVVLRQDQGDWKRXUVLWUHDFKHGDQGUHPDLQHG
DW PP+J LQ WKH ILUVW WKUHH GD\V 7KH GRVH RI
GRSDPLQHZDVJUDGXDOO\UHGXFHGWRPFJNJDQGGLV
FRQWLQXHG DIWHU  KRXUV 'LXUHVLV ZDV 
POKRXUVRQWKHILUVWVHFRQGWKLUGGD\UHVSHFWLYHO\
EXWWKHYDOXHVRIGHJUDGDWLRQSURGXFWVLQFUHDVHG7KH

7DEOH7KHPRVWFKDUDFWHULVWLFODERUDWRU\DQGFOLQLFDOSDUDPHWHUV
GD\ KRXUV &. &.0% &.0% 1D . XUHD FUHDWLQLQH GLXUHVLVK 7$
          
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9DOXHVRI&.&.0%XUHDFUHDWLQLQHDUHH[SUHVVHGLQPPROOGLHUHVLVLQPOKEORRGSUHVVXUHLQPP+JKHPRGLDO\VLV

SDWLHQW XQGHUZHQW WZR KHPRGLDO\VLV VHVVLRQV RQ WKH
WKLUGDQGIRXUWKGD\ZKLFKUHVXOWHGLQDSRO\XULFSKD
VHDQGGHFUHDVHRIXUHDDQGFUHDWLQLQH%ORRGSUHVVXUH
VWDUWHG WR LQFUHDVH DQG VLQFH WKH IRXUWK GD\ XQWLO WKH
HQGRIWKHKRVSLWDOVWD\UDQJHGIURPWR
PP+JUHERXQGK\SHUWHQVLRQ
/DERUDWRU\ DQDO\VLV VKRZHG OHXNRF\WRVLV LQFUHDVH RI
&.FUHDWLQHNLQDVHDQG&.0%ZKLFKGLGQRWVXUSDVV
RIWKH&.YDOXHDQGWURSRQLQHZDVQHJDWLYH8UHD
DQG FUHDWLQLQHSHDNHG DWPPROO DQG PPROO
UHVSHFWLYHO\ RQ WKH WKLUGGD\ DQG UHWXUQHG WR QRUPDO
RQWKHWKGD\7KHUHPDLQLQJODERUDWRU\ILQGLQJVZHUH
XQVSHFLILF7DEOH
7KHILUVWGD\(&*UHYHDOHGGLIIXVHO\LQYHUWHG7ZDYHV
ZLWKGHSUHVVHG67VHJPHQWVLQ997KHVHFKDQJHV
ZLWKGUHZDQG(&*VWDELOL]HGRQWKHWKLUGGD\)LJXUH
)LJXUH


)LJ)LUVWGD\(&*


)LJ7KLUGGD\(&*

'LVFXVVLRQ

0LQR[LGLOZKLFKZDVRULJLQDOO\XVHGIRUWUHDWPHQWRI
K\SHUWHQVLRQUHFHQWO\KDVEHHQDSSURYHGIRUWUHDWPHQW
RI PDOH SDWWHUQ EDOGQHVV >@ $GYHUVH HIIHFWV RI PL
QR[LGLOORFDODSSOLFDWLRQDUHUDUHDQGPLQRU0RVWFR
PPRQO\LWFDQFDXVHLWFKLQJDQGLUULWDWLRQRQWKHDIIHFW
WHGDUHDDQGRWKHUGHUPDWRORJLFFRPSOLFDWLRQVDQGPLQRU
V\VWHPLFHIIHFWVGXHWRLWVVPDOOUHVRUSWLRQ7KHV\VWHPLF
DSSOLFDWLRQ RI PLQR[LGLO LV DVVRFLDWHG ZLWK PRUH VH
ULRXVFRPSOLFDWLRQV
0LQR[LGLOLVDFWLYDWHGLQWKHOLYHUDQGLWVDFWLRQLVWRUHOD[
YDVFXODUVPRRWKPXVFOHE\RSHQLQJFHOOVXUIDFHSRWD
VVLXPFKDQQHOVFDXVLQJDQHIIOX[RISRWDVVLXPK\SHU
SRODUL]DWLRQDQGUHOD[DWLRQRIVPRRWKPXVFOHFHOOV
0LQR[LGLOSURGXFHV V\VWHPLF K\SRWHQVLRQ E\ D GLUHFW
DUWHULRODUYDVRGLODWDWLRQDQGLVDVVRFLDWHGZLWKDUHIOH[



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


LQFUHDVHLQFDUGLDFRXWSXWDQGP\RFDUGLDOFRQWUDFWLOLW\
PHGLDWHGE\WKHV\PSDWKHWLFQHUYRXVV\VWHP0D[LPDO
FRQFHQWUDWLRQLQWKHEORRGLVDFKLHYHGKRXUDIWHURUDO
DGPLQLVWUDWLRQEXWGXHWRGHOD\RIDFWLYHPHWDEROLFIRU
PDWLRQ WKHPD[LPDO WKHUDSHXWLF HIIHFW DSSHDUVPXFK
ODWHU7KHVHUXPKDOIOLIHLVWRKRXUVEXWWKHHIIHFW
FDQODVWKRXUVRUORQJHU>@0LQR[LGLOLVHOLPLQDWHG
PDLQO\E\KHSDWLFPHWDEROLVP
7KHUHDUHUHSRUWVWKDWPLQR[LGLOGRHVQRWFDXVHK\SRWHQVLRQ
LQQRUPRWHQVLYHLQGLYLGXDOV>@+RZHYHUPDQ\DXWKRUV
UHSRUWSURORQJHGK\SRWHQVLRQSRVWLQJHVWLRQZKLFKODVWV
WZRWRIRXUGD\VDIWHUDGPLVVLRQWRWKHKRVSLWDO>@
9DULRXV FDUGLRYDVFXODU PDQLIHVWDWLRQV UHVXOWLQJ IURP
GLIIHUHQWGRVHVRIPLQR[LGLOKDYHEHHQ UHSRUWHG/RZHU
GRVHVSURGXFHK\SRWHQVLRQDQGVXFFHVVLYHLQFUHDVHLQ
GRVHV OHDGV WR WDFK\FDUGLD DQG P\RFDUGLDO LVFKHPLD
7KLVWDFK\FDUGLDDQGUHVXOWDQWP\RFDUGLDOLVFKHPLDDUH
SUREDEO\DFRPSHQVDWRU\PHFKDQLVPIRUVHYHUHK\SRWHQ
VLRQ7KHVHFDVHVDUHWUHDWHGZLWKFRPELQDWLRQRIFU\V
WDOORLGVGRSDPLQH >@DQGSKHQ\OHSKULQH LQIXVLRQ>@
JXLGHGE\WKHFDUGLRYDVFXODUSDUDPHWHUV
7KHJUHDWHUWKHFRQWUDFWLOLW\ WKHPRUHR[\JHQWKHP\R
FDUGLXPFRQVXPHV ,QFUHDVHGKHDUW UDWH +5 OHDGV WR
LQFUHDVHGP\RFDUGLDO2FRQVXPSWLRQ
,Q RXU SDWLHQW LQ DGGLWLRQ WR SURORQJHG K\SRWHQVLRQ
DQG WDFK\FDUGLD FRURQDU\ V\QGURPH GHYHORSHG DORQJ
ZLWK UHYHUVH(&*FKDQJHV DQGQHJDWLYH&.0%DQG
WURSRQLQH 6XEHQGRFDUGLDO LVFKHPLD LV EHOLHYHG WR EH
FDXVHGE\DQLQFUHDVHGP\RFDUGLDOR[\JHQGHPDQGGXH
WR VHFRQGDU\ FDWHFKRODPLQH RYHUORDG WKDW LQFUHDVHV
P\RFDUGLDOFRQWUDFWLOLW\DQGGHFUHDVHGFRURQDU\SHUIXVLRQ
WKDWLVGXHWRWDFK\FDUGLDDQGK\SRWHQVLRQDFXWHPLQR
[LGLOLQWR[LFDWLRQ6LPLODUWUDQVLWRU\(&*FKDQJHVZKHQ
ODUJHUGRVHVRIPLQR[LGLODERXWJUDPVKDGEHHQJLYHQ
ZHUHGHVFULEHGE\RWKHUDXWKRUV>@6RPHDXWKRUVKDYH
SUHVHQWHGGHYHORSPHQWRIQRQWUDQVPXUDO LQIDUFWLRQDV
DUHVXOWRILQJHVWLRQRIVLPLODUDPRXQWRIPLQR[LGLOVR
OXWLRQ DVVRFLDWHGZLWKSOHXUDO HIIXVLRQDQGJRRG UHV
SRQVHWRFRQVHUYDWLYHWUHDWPHQW>@
%HVLGHVFRURQDU\V\QGURPHWKHSDWLHQWGHYHORSHG$.)
WKDWGLGQRWUHVSRQGWRWKHFRQVHUYDWLYHWUHDWPHQWEXW
KHPRGLDO\VLVZDVUHTXLUHGIRUUHWXUQLQJWKHGHJUDGDWLRQ
SURGXFWVWRQRUPDOYDOXHV,QRXUSDWLHQWWKHFDXVHIRU
NLGQH\IDLOXUHZDVGLVKHPRG\QDPLFDQGZDVSUREDEO\
D UHVXOWRIGHOD\HGKRVSLWDOL]DWLRQ KRXUVSRVWLQJHV
WLRQDQGSURORQJHGNLGQH\K\SRSHUIXVLRQ,QRWKHUFDVH
UHSRUWV D VPDOOHUGHJUHHRIROLJXULDZDV UHJLVWHUHGDV
ZHOODVDVPDOOHULQFUHDVHLQGHJUDGDWLRQSURGXFWVZLWK
PRUH UDSLG UHVSRQVH WR GUXJ WUHDWPHQW DV D UHVXOW RI
WKHXUJHQWKRVSLWDOL]DWLRQWZRKRXUVSRVWLQJHVWLRQDW
WKHPRVW >@7KHUH LV D ODFNRI OLWHUDWXUHRQPL
QR[LGLO GLUHFW QHSKURWR[LFLW\ WKDW UHVXOWV LQ GHFUHDVHG
NLGQH\IXQFWLRQLQDVWDWHRIDFXWHRYHUGRVDJH7KHUH
IRUHZHDVVXPHWKHUHZDVDSUHUDQDOIDLOXUHLQRXUSD
WLHQWZKLFKZDVFDXVHGE\KHPRG\QDPLFLQVXIILFLHQ
F\DQGVXIIHUHGUHQDOK\SR[LD
7KHVRFDOOHG UHERXQGK\SHUWHQVLRQZDV UHJLVWHUHG LQ
RXUSDWLHQWZKLFKDSSHDUHGRQWKHWKGD\RIWKHKRVSLWDO
VWD\WKDWLVIROORZLQJKHPRGLDO\VLVDQGHVWDEOLVKPHQW
RIGLXUHVLV
%\ GHILQLWLRQ UHERXQG K\SHUWHQVLRQ LV DQ LQFUHDVH LQ
EORRGSUHVVXUH LQUHVSRQVHWRVWRSSLQJRUUHGXFLQJKLJK
EORRGSUHVVXUHPHGLFDWLRQ6HYHUHFDVHVFDQUHVXOWLQD
YHU\ ODUJH LQFUHDVH LQ EORRG SUHVVXUH ZKLFK UHTXLUHV
SURPSWWUHDWPHQWWRDYRLGFRPSOLFDWLRQVVXFKDVRUJDQ
GDPDJH +\SHUWHQVLRQ LQ RXU SDWLHQW ZDV D UHVXOW RI
EORRGSUHVVXUHHVWDEOLVKLQJZLWKRXWWKHUDS\ZKHQPL
QR[LGLOZKLFKLVGLDO\]DEOHZDVFRPSOHWHO\HOLPLQDWHG
DQGNLGQH\IXQFWLRQZDV LPSURYHG$OWKRXJKSUD]RVLQ
ZDVLQFOXGHGLQWKHWKHUDS\RQWKHVHYHQWKGD\SHDNYD
OXHZDVUHDFKHGRQWKHWKGD\RIKRVSLWDOL]DWLRQ
PP+JDQG LW UHWXUQHG WRQRUPDOXQWLO WKHGLVFKDUJH
GD\E\GRVHDGMXVWPHQWRISUD]RVLQLQWKHWKHUDS\7KHUH
DUH QR FDVH UHSRUWV LQ WKH OLWHUDWXUH SUHVHQWLQJ ZLWK
UHERXQG K\SHUWHQVLRQ DIWHU PLQR[LGLO LQWR[LFDWLRQ
+RZHYHUWKLVSKHQRPHQRQKDVEHHQGHVFULEHGLQFKLO
GUHQWUHDWHGZLWKVHYHUDOK\SHUWHQVLYHGUXJVDIWHUGLVFRQ
WLQXDWLRQRIPLQR[LGLOWKHUDS\GXHWRWKHGHYHORSPHQW
RIK\SHUWULFKRVLV5HERXQGK\SHUWHQVLRQZDVPDQLIHVWHG
ZLWKK\SHUWHQVLYHHQFHSKDORSDWK\LQWKRVHFKLOGUHQLQ
ZKRPPLQR[LGLOZDVZLWKGUDZQUDSLGO\7KHRFFXUUHQFH
RIUHERXQG K\SHUWHQVLRQ FRUUHODWHGZHOOZLWK WKH FXPX
ODWLYH GRVH RI PLQR[LGLO DQG WKH UDSLGLW\ ZLWK ZKLFK
PLQR[LGLOZDVZLWKGUDZQ>@7KXVZHWKLQNWKLVSKH
QRPHQRQ FDQ DSSHDU DOVR LQ SDWLHQWV LQWR[LFDWHGZLWK
PLQR[LGLOZKRKDGDKLVWRU\RIK\SHUWHQVLRQDQGFDQ
EHDQDGGLWLRQDOULVNIDFWRUIRURQVHWRIRWKHUFRPRU
ELGLWLHVLILWLVQRWH[SHFWHGDQGQRWWUHDWHG
,QVXPPDU\ZHKDYHSUHVHQWHGDFDVHRIVHYHUHSRLVR
QLQJDIWHULQJHVWLRQRIRIWRSLFDOPLQR[LGLOVROXWLRQ
7KLVLVWKHILUVWFDVHLQRXUFOLQLFDOSUDFWLFHZKLFKZDV
PDQLIHVWHGZLWKVHYHUHK\SRWHQVLRQWDFK\FDUGLDVXE
HQGRFDUGLDOLVFKHPLD$.)DQGUHERXQGK\SHUWHQVLRQ
$VWKHXVHDQGDYDLODELOLW\RIWKHVHVROXWLRQVIRUORFDO
DSSOLFDWLRQLVLQFUHDVLQJDJUHDWHUDZDUHQHVVRIV\VWHPLF
WR[LF HIIHFW RIPLQR[LGLO LV DOVR QHFHVVDU\ DVZHOO DV
LPPHGLDWHDQGDGHTXDWHWUHDWPHQW

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ɇɚ ɩɪɨɫɬɨɪɨɬ ɧɚ ɊɟɩɭɛɥɢɤɚɆɚɤɟɞɨɧɢʁɚ ɧɭɤɥɟɚɪ
ɧɚɬɚɦɟɞɢɰɢɧɚ ɝɢ ɩɪɚɜɢ ɫɜɨɢɬɟ ɩɪɜɢ ɱɟɤɨɪɢ ɩɪɟɞ
ɪɟɱɢɫɢ ɲɟɫɬ ɞɟɰɟɧɢɢ ɫɚɦɨ ɧɟɤɨɥɤɭ ɝɨɞɢɧɢ ɩɨ
ɟɬɚɛɥɢɪɚʃɟ ɧɚ ɩɪɜɢɬɟ ɪɚɞɢɨɡɢɬɨɩɧɢ ɥɚɛɨɪɚɬɨɪɢɢ
ɜɨɋȺȾɤɨɝɚɢɩɨɱɧɭɜɚɭɩɨɬɪɟɛɚɬɚɧɚɪɚɞɢɨɢɡɨɬɨ
ɩɢɬɟɜɨɯɭɦɚɧɚɬɚɦɟɞɢɰɢɧɚɂɧɫɬɢɬɭɬɨɬɡɚɩɚɬɨɮɢ
ɡɢɨɥɨɝɢʁɚ ɢ ɧɭɤɥɟɚɪɧɚ ɦɟɞɢɰɢɧɚ ɢɦɚɲɟ ɡɧɚɱɚʁɧɨ
ɜɥɢʁɚɧɢɟ ɜɪɡ ɪɚɡɜɨʁɨɬ ɧɚ ɨɜɚɚ ɦɟɞɢɰɢɧɫɤɚ ɝɪɚɧɤɚ
ɧɟɫɚɦɨɜɨɊɟɩɭɛɥɢɤɚɆɚɤɟɞɨɧɢʁɚɬɭɤɭɢɜɨɞɪɭɝɢ
ɬɟɰɟɧɬɪɢɜɨɩɨɪɚɧɟɲɧɚȳɭɝɨɫɥɚɜɢʁɚɜɨɛɚɥɤɚɧɫɤɢ
ɬɟɡɟɦʁɢɢɩɨɲɢɪɨɤɨ
ɋɟɬɨɬɨɚɫɟɞɨɥɠɟɲɟɧɚɟɧɬɭɡɢʁɚɡɦɨɬɢɧɚɩɨɫɜɟɬɟ
ɧɨɫɬɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɧɚɂɧɫɬɢɬɭɬɨɬ ɧɨ ɧɚʁɦɧɨɝɭ
ɧɚ ɜɢɡɢɨɧɟɪɫɤɚɬɚ ɦɢɫɥɚ ɧɚ ɥɟɤɚɪɨɬ ɚɤɚɞɟɦɢɤ ɞɨ
ɤɬɨɪɂɫɚɤɋɚɥɢɫɌɚʇɟɪɐɟɥɢɨɬɫɜɨʁɞɨɥɝɢɩɥɨɞɟɧ
ɪɚɛɨɬɟɧɜɟɤɝɨɩɨɫɜɟɬɢɧɚɆɟɞɢɰɢɧɫɤɢɨɬɮɚɤɭɥɬɟɬ
ɧɚɍɧɢɜɟɪɡɢɬɟɬɨɬÄɋɜɄɢɪɢɥɢɆɟɬɨɞɢʁ³ɜɨɋɤɨɩ
ʁɟɧɨɢɧɚɦɚɤɟɞɨɧɫɤɚɬɚɦɟɞɢɰɢɧɫɤɚɟɞɭɤɚɰɢʁɚɧɚ
ɭɤɚ ɢ ɩɪɚɤɬɢɤɚ ɉɪɨɮɟɫɨɪɨɬ Ɍɚʇɟɪ ɩɨɜɟʅɟ ɨɞ 
ɝɨɞɢɧɢ ɩɪɢɞɨɧɟɫɭɜɚɲɟ ɜɨ ɪɚɛɨɬɚɬɚ ɧɚ Ɇɚɤɟɞɨɧ
ɫɤɨɬɨɥɟɤɚɪɫɤɨɞɪɭɲɬɜɨɤɚɤɨɞɨɥɝɨɝɨɞɢɲɟɧɭɪɟɞ
ɧɢɤ ɢ ɱɥɟɧ ɧɚ ɪɟɞɚɤɰɢʁɚɬɚ ɧɚ Ɇɚɤɟɞɨɧɫɤɢ ɦɟɞɢ
ɰɢɧɫɤɢɩɪɟɝɥɟɞ
ɋɢɨɬɚɧɝɚɠɦɚɧɜɨɫɨɡɞɚɜɚʃɟɬɨɜɨɫɬɚɧɨɜɭɜɚʃɟɬɨɢ
ɪɚɡɜɨʁɨɬɧɚɧɭɤɥɟɚɪɧɚɬɚɦɟɞɢɰɢɧɚɧɟɦɚɲɟɞɚɛɢɞɟ
ɩɪɨɫɥɟɞɟɧɨɞɛɟɥɟɠɚɧɢɫɥɚɜɟɧɞɨɤɨɥɤɭɧɟɫɟɢɧɜɟ
ɫɬɢɪɚɲɟɜɨɫɨɡɞɚɜɚʃɟɜɢɫɨɤɨɫɬɪɭɱɟɧɰɟɥɨɫɧɨɩɨ
ɫɜɟɬɟɧɧɚɪɚɛɨɬɚɬɚɢɬɜɨɪɟɱɤɢɧɚɫɬɪɨɟɧɤɚɞɚɪɤɨʁ
ɢ ɞɟɧɟɫɤɚ ɝɨ ɩɪɨɞɨɥɠɭɜɚ ɞɟɥɨɬɨ ɧɚ ɩɢɨɧɟɪɢɬɟ ɧɚ
ɧɭɤɥɟɚɪɧɚɬɚ ɦɟɞɢɰɢɧɚ ɜɨ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢʁɚ
ɚɤɚɞɟɦɢɤɩɪɨɮɞɪɂɫɚɤɌɚʇɟɪɩɪɨɮɞɪȻɨɪɢɫɥɚɜ
Ʉɚɪɚɧɮɢɥɫɤɢ ɩɪɨɮɞɪ ȼɟɪɚ ȾɨɥɝɨɜɚɄɨɪɭɛɢɧ
ɩɪɨɮɞɪɇɢɤɨɥɚɋɟɪɚɮɢɦɨɜɩɪɨɮɞɪɇɢɧɚɋɢ
ɦɨɜɚɩɪɨɮɞɪȻɪɚɧɢɫɥɚɜɚȽɟɨɪɝɢɟɜɫɤɚɩɪɨɮɞɪ
Ƚɟɨɪɝɢɒɟɫɬɚɤɨɜɢɜɢɲɫɬɪɭɱɟɧɫɨɪɚɛɨɬɧɢɤȼɭɤɨ
ɫɚɜɚȻɭɛɚɥɨɜɚ
ɂɧɫɬɢɬɭɬɨɬɡɚɩɚɬɨɮɢɡɢɨɥɨɝɢʁɚɢɧɭɤɥɟɚɪɧɚɦɟɞɢ
ɰɢɧɚɞɟɧɟɫɤɚɟɫɨɜɪɟɦɟɧɚɩɪɢɡɧɚɟɧɚɢɰɟɧɟɬɚɢɧ
ɫɬɢɬɭɰɢʁɚ ɨɞ ɨɛɥɚɫɬɚ ɧɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɚɬɚ ɧɭɤɥɟ
ɚɪɧɚɦɟɞɢɰɢɧɚɧɟɫɚɦɨɜɨɛɚɥɤɚɧɫɤɢɬɟɡɟɦʁɢɬɭɤɭ
ɜɨȿɜɪɨɩɚɢɨɫɬɚɬɨɤɨɬɨɞɫɜɟɬɨɬɉɨɜɟʅɟɨɞɩɨɥɨ
ɜɢɧɚ ɜɟɤ ɩɪɟɬɫɬɚɜɭɜɚ ɡɧɚɱɚɟɧ ɫɟɝɦɟɧɬ ɜɨ ɞɨɞɢɩ
ɥɨɦɫɤɚɬɚ ɢ ɩɨɫɬɞɢɩɥɨɦɫɤɚɬɚ ɟɞɭɤɚɰɢʁɚ ɧɚ Ɇɟɞɢ
ɰɢɧɫɤɢɨɬ ɮɚɤɭɥɬɟɬ ɜɢɫɨɤɨ ɫɬɪɭɱɧɚ ɚɩɥɢɤɚɬɢɜɧɚ
ɞɟʁɧɨɫɬ ɨɞ ɨɛɥɚɫɬɚ ɧɚ ɬɢɪɨɢɞɨɥɨɝɢʁɚɬɚ ɤɚɤɨ ɢ ɧɚ
ɪɚɞɢɨɧɭɤɥɢɞɧɚɬɚɞɢʁɚɝɧɨɫɬɢɤɚɢɬɟɪɚɩɢʁɚɧɨɢɫɬɨ
ɬɚɤɚ ɢ ɧɚ ɧɚɭɱɧɨ ɢɫɬɪɚɠɭɜɚɱɤɚ ɦɟɞɢɢɰɢɧɫɤɚ ɞɟʁ
ɧɨɫɬɜɨɊɟɩɭɛɥɢɤɚɆɚɤɟɞɨɧɢʁɚ
ȳɭɛɢɥɟɢɬɟ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɭɛɚɜɢ ɫɜɟɱɟɧɢ ɦɨɦɟɧɬɢ
ɤɨɢɬɪɟɛɚɞɚɨɫɬɚɧɚɬɡɚɛɟɥɟɠɚɧɢɡɚɢɞɧɢɬɟɝɟɧɟɪɚ
ɰɢɢɧɨɢɫɬɨɜɪɟɦɟɧɨɩɪɟɬɫɬɚɜɭɜɚɚɬɢɨɛɜɪɫɤɚɞɚɫɟ
ɩɪɨɞɨɥɠɢɬɪɚɞɢɰɢʁɚɬɚɢɞɚɫɟɛɢɞɟɭɲɬɟɩɨɞɨɛɚɪɢ
ɩɨɤɜɚɥɢɬɟɬɟɧ ɋɨɜɪɟɦɟɧɚɬɚ ɧɭɤɥɟɚɪɧɚ ɦɟɞɢɰɢɧɚ
ɜɨɊɟɩɭɛɥɢɤɚɆɚɤɟɞɨɧɢʁɚɫɨɨɩɪɟɦɟɧɨɫɬɚ ɩɨɫɜɟ
ɬɟɧɨɫɬɚɢɟɧɬɭɡɢʁɚɡɦɨɬɧɚɫɬɪɭɱɧɢɨɬɤɚɞɚɪɬɨɚɝɨ
ɦɨɠɟɢ ɝɨ ɩɪɚɜɢ ɤɚɤɨ ɡɚɦɟɞɢɰɢɧɫɤɚɬɚ ɟɞɭɤɚɰɢʁɚ
ɬɚɤɚ ɢ ɡɚ ɜɢɫɨɤɨɫɬɪɭɱɧɚɬɚ ɚɩɥɢɤɚɬɢɜɧɚɬɚ ɞɟʁɧɨɫɬ
ɤɚɤɨɢɡɚɪɚɡɜɨʁɨɬɧɚɦɚɤɟɞɨɧɫɤɚɬɚɦɟɞɢɰɢɧɫɤɚɧɚ
ɭɱɧɚɦɢɫɥɚ


Ⱦɨɰ. ɞ-ɪ Ƚɨɪɚɧ Ⱦɢɦɢɬɪɨɜ 
ɉɪɟɬɫɟɞɚɬɟɥ ɧɚ Ɇɚɤɟɞɨɧɫɤɨɬɨ ɥɟɤɚɪɫɤɨ ɞɪɭɲɬɜɨ
UPATSTVO ZA PRIJAVA NA TRUD OD SORABOTNICITE NA MMP 
 
"Makedonski medicinski pregled" (MMP) e stru~no spisanie na Makedonskoto lekarsko 
dru{tvo, prvenstveno nameneto na lekarite od op{ta praktika, specijalistite od oddelnite 
medicinski disciplini i istra`uva~ite vo oblasta na bazi~nite medicinski i drugi srodni 
nauki. 
 
Spisanieto gi ima slednive rubriki i kategorii na trudovi: 
 
1. Izvorni trudovi 
2. Soop{tuvawa za klini~ki i laboratoriski iskustva 
3. Prikazi na slu~ai 
4. Od praktika za praktika  
5. Edukativni statii 
6. Variae (ɩɢɫɦɚ ɨɞ ɪɟɞɚɤɰɢʁɚɬɚ ɨɩɲɬɟɫɬɜɟɧɚ hronika, prikazi na knigi, izve{tai od 
kongresi, simpoziumi i drugi stru~ni sobiri, rubrikata ,,Vo se}avawe,, i dr). 
 
Izvornite trudovi imaat belezi na nau~ni trudovi, dodeka trudovite kategorizirani vo 
rubrikite 2-5 imaat belezi na stru~ni trudovi. 
Vo MMP se objavuvaat trudovi na ~lenovite na MLD ili na ~lenovi na drugi stru~ni 
zdru`enija. Avtorite se odgovorni za po~ituvaweto na eti~kite na~ela pri medicinskite 
istra`uvawa, a iznesenite stavovi, izvedeni od analizata na sopstvenite rezultati, ne se 
nu`no i stavovi na Redakcijata na MMP. 
Redakcijata gi ispra}a rakopisite na stru~nɚ recenziʁɚ; recenzentot (ite) i Redakcijata ja 
opredeluvaat definitivnata kategorizacija na rakopisot koj e prifaten za pe~atewe. 
Redakcijata go zadr`uva pravoto rakopisite da gi pe~ati spored recenziraniot prioritet. 
Upatstvoto za sorabotnicite na MMP e vo soglasnost so Vankuverskite pravila za 
izedna~eni barawa za rakopisite koi se pra}aat do biomedicinskite spisanija. 
 
1. TEKST NA RAKOPISOT 
Site rakopisi se ispra}aat vo elektronska forma na elektronskata adresa (e-mail) na MLD-
MMP, so dvoen prored i najmnogu 28 redovi na stranica. Trudot se podnesuva na angliski 
jazik  latini~en font 7LPHV1HZ5RPDQ golemina 12 i apstrakt na makedonski jazik. Levo, 
gore i dolu treba da se ostavi slobodna margina od najmalku 3 sm, a desno od 2,5 sm.. Redniot 
broj  na stranicite se pi{uva vo desniot goren agol. 
Rakopisot na trudot treba da e pridru`en so pismo na prviot avtor, so izjava deka istiot 
tekst ne e ve}e objaven ili podnesen/prifaten za pe~atewe vo drugo spisanie ili stru~na 
publikacija i so potvrda deka rakopisot e pregledan i odobren od site koavtori, odnosno so 
pridru`na deklaracija za eventualen konflikt na interesi so nekoj od avtorite. 
 
Naslovnata strana treba da ima: naslov na makedonski i angliski, imiwa i prezimiwa na 
avtorite, kako i instituciite na koi im pripa|aat, imiwata na avtorite i naslovot na 
ustanovata se povrzuvaat so arapski brojki; avtor za korespondecija so site detali (tel. e-
mail); kategorija na trudot; kratok naslov (do 65 karakteri zaedno so prazniot prostor); 
kako i informacija za pridonesot za trudot na sekoj koavtor (ideja, dizajn, sobirawe na 
podatoci, statististi~ka obrabotka, pi{uvawe na trudot). 
 
Naslovot treba koncizno da ja izrazi sodr`inata na trudot. Se prepora~uva da se izbegnuva 
upotreba na kratenki vo naslovot. 
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Izvornite trudovi i soop{tuvawata go imaat sledniov formalen redosled: naslovna strana, 
izvadok na makedonski jazik (voved, metodi, rezultati, zaklu~ok) so klu~ni zborovi, izvadok 
na makedonski jazik so klu~ni zborovi, voved, materijal i metodi, rezultati, diskusija i 
zaklu~oci, literatura i prilozi (tabeli, grafici i sliki) i legendi za prilozite vo eden 
fajl. 
 
Prikazite na slu~ai treba da sodr`at voved, detalen prikaz na slu~ajot, diskusija so 
zaklu~ok i literatura so prilozi. 
 
Izvadokot na makedonski jazik treba da sodr`i najmnogu 250 zborovi i da bide strukturiran 
so site bitni ~initeli izneseni vo trudot: voved so celta na trudot, metodot, rezultati (so 
numeri~ki podatoci) i zaklu~oci. Zaedno so izvadokot, treba da se dostavat i do 5 klu~ni, 
indeksni zborovi.  
 
Izvadokot na angliski jazik mora da e so sodr`ina identi~na so sodr`inata na izvadokot na 
makedonski jazik. Klu~nite zborovi treba da se vo soglasnost so 0H6+ 0HGLFDO 6LEMHFW
+HDGLQJV listata na ,QGH[0HGLFXV. 
 
Vovedot treba da pretstavuva kratok i jasen prikaz na ispituvaniot problem i celite na 
istra`uvaweto, so naveduvawe na eti~kiot komitet odnosno institucijata koja go odobrila 
ispituvaweto (klini~ka studija koja se raboti spored principite na Helsin{kata 
deklaracija za pacientite i nivnite prava). 
 
Metodite treba da bidat to~no nazna~eni, za da se ovozmo`i povtoruvawe na prika`anoto 
istra`uvawe. Osobeno e va`no da se preciziraat kriteriumite za selekcija na 
opserviranite slu~ai, vovedenite modifikacii na ve}e poznatite metodi, kako i 
identifikacija na upotrebenite lekovi spored generi~noto ime, dozite i na~inot na 
administracija. 
 
Rezultatite treba da se prika`at jasno, po logi~en redosled. Rezultatite se iznesuvaat vo 
standardnite SI edinici. Vo tekstot treba da se nazna~i optimalnoto mesto kade }e se 
vmetnat tabelite i ilustraciite, za da se izbegne nepotrebnoto povtoruvawe na iznesenite 
podatoci. Zna~ajnosta na rezultatite treba da se obraboti statisti~ki, so detalen opis na 
upotrebenite statisti~ki metodi na krajot na delot metodi. 
 
Diskusijata treba da gi istakne implikaciite od dobienite rezultati, sporedeni so 
postojnite soznanija za ispituvaniot problem. 
 
Zaklu~ocite treba da ne bidat podolgi od 150 zborovi.  
 
2. PRILOZI 
 
Kako prilog-dokumentacija na trudovite predlo`eni za pe~atewe, mo`e da se dostavaat do 5 
priloga (tabeli, figuri,/sliki - ilustracii). 
 
Tabelite se dostavuvaat na krajot na trudot vo istiot fajl. Sekoja tabela treba da ima svoj 
naslov i reden broj koj ja povrzuva so tekstot. Horizontalni i vertikalni linii na tabelata 
ne se dozvoleni; oznakite na kolonite vo tabelata se pi{uvaat skrateno ili so simbol, a 
nivnoto objasnuvawe se pi{uva na dnoto na tabelata, vo vid na legenda. 
 
Ilustraciite se dostavuvaat so reden broj kako slika vo crno-bela tehnika, a sekoja slika 
treba da e pridru`ena so legenda (opis).  
 
Mikrofotografiite mo`e da sodr`at posebni oznaki vo vid na strelki ili simboli. Pokraj 
opisot na slikata, mora da se navede i zgolemuvaweto i vidot na boeweto na preparatot (ako 
toa ve}e ne e napraveno vo sekcijata materijal i metodi). 
Site oznaki na fotografiite mora da bidat dovolno golemi, za da mo`e jasno da se 
raspoznaat i po smaluvaweto vo pe~atnicata, pri nivnoto vklu~uvawe vo pe~atenata 
stranica na spisanieto. 
 
3. LITERATURA 
 
Citiranata literatura se pi{uva na krajot na trudot po zaklu~ocite, so redni broevi spored 
redosledot na pojavuvaweto na citatot na tekstot na trudot staveni vo sredni zagradi i bez 
prostor me|u niv (ako se posledovatelni ɬɪɟɛɚɞɚɫɟ povrzani so crti~ka, na pr. >@). 
Literaturata se citira na sledniov na~in (kratenkite za naslovite na spisanijata treba da 
se spored listata prifateni YR,QGH[0HGLFXV):  
D statija vo spisanie (se naveduvaat site avtori, ako gi ima do 4 ili pomalku; ako gi ima 
pove}e od 4 se naveduvaat prvite 3 avtori i se dodava: i sor.) 1HJOLD-30HDGRZV$75RELVRQ//
et al6HFRQGQHRSODVPVDIWHUDFXWHO\PSKREODVWLFOHXNHPLDLQFKLOGKRRG1(QJO-0HG
b) zaedni~ki avtor 
*,9,2 ,QWHUGLVFLSOLQDU\ JURXS IRU FDQFHU FDUH HYDOXDWLRQ 5HGXFLQJ GLDJQRVWLF GHOD\ LQ EUHDVW FDQFHU
3RVVLEOHWKHUDSHXWLFLPSOLFDWLRQVCancer
v) bez avtor - anonimno. %UHDVWVFUHHQLQJQHZHYLGHQFHEditoriall LancetL
g) poglavje vo kniga ili monografija 
:HLQVWHLQ / 6ZDUW] 01 3DWKRJHQLF SURSHUWLHV RI LQYDGLQJ PLFURRUJDQLVPV 9R 6RGHPDQ :$ -U
6RGHPDQ:$(G3DWKRJHQLFSK\VLRORJ\PHFKDQLVPVRIGLVHDVH3KLODGHOSKLD:%6DXQGHUV

 
Prvite otpe~atoci na trudovite im se pra}aat na avtorite za korekcija: avtorite se dol`ni 
korigiraniot otpe~atok da i go vratat na Redakcijata na MMP  vo rok od 2 dena.  

ɍɩɥɚɬɚɡɚɢɫɩɟɱɚɬɟɧɬɪɭɞɜɨɫɩɢɫɚɧɢɟɬɨɆɆɉɢɡɧɟɫɭɜɚɞɟɧɚɪɢɢɫɟɭɩɥɚʅɚɚɬɧɚ
ɠɢɪɨɫɦɟɬɤɚɬɚɧɚɆɚɤɟɞɨɧɫɤɨɥɟɤɚɪɫɤɨɞɪɭɲɬɜɨ
±Ʉɨɦɟɪɰɢʁɚɥɧɚɛɚɧɤɚ
ɫɨɰɟɥɧɚɞɨɡɧɚɤɚɭɩɥɚɬɚɡɚɫɬɭɱɟɧɬɪɭɞ

Adresata na Redakcijata  
Dame Gruev br. 3  
Gradski yid blok ,,,  
1000 Skopje,  
Tel.: ++ 389 02 3162 577  
 
Elektronska adresa (E-mail): POG#XQHWFRPPN
 
Izvestuvawe za ~lenovite na MLD 
 
ɋɢɬɟ ɲɬɨ ɫɚɤɚɚɬ ɢ ɧɚɬɚɦɭ ɞɚ ɝɨ ɞɨɛɢɜɚɚɬ ɫɩɢɫɚɧɢɟɬɨ ɬɪɟɛɚ ɞɚ ʁɚ ɢɦɚɚɬ ɭɩɥɚɬɟɧɨ ɱɥɟɧɚɪɢɧɚɬɚ 
ɡɚ 2016/2017 ɝɨɞɢɧɚ ɜɨ ɜɢɫɢɧɚ ɨɞ 600 ɞɟɧɚɪɢ ɢ ɡɚ ɬɨɚ ɞɚ ʁɚ ɢɧɮɨɪɦɢɪɚɚɬ ɫɬɪɭɱɧɚɬɚ ɫɥɭɠɛɚ ɧɚ 
Ɇɚɤɟɞɨɧɫɤɨ ɥɟɤɚɪɫɤɨ ɞɪɭɲɬɜɨ, ɩɢɫɦɟɧɨ ɢɥɢ ɩɪɟɤɭ ɬɟɥɟɮɨɧ. 
Ⱦɟɬɚɥɧɢ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɟɬɟ ɞɚ ɞɨɛɢɟɬɟ ɧɚ ɬɟɥɟɮɨɧɨɬ ɧɚ Ⱦɪɭɲɬɜɨɬɨ 02 3 162 557. 
 
 
Izvestuvawe za recenzentite za MMP 
 
ȼɨ ɫɤɥɚɞ ɫɨ ɩɪɚɜɢɥɧɢɤɨɬ ɧɚ ɍɄɂɆ ɪɟɰɟɧɡɟɧɬɢɬɟ ɲɬɨ ɧɚɜɪɟɦɟɧɨ ɢ ɨɞɝɨɜɨɪɧɨ ʅɟ ʁɚ ɨɞɪɚɛɨɬɚɬ 
ɪɟɰɟɧɡɢʁɚɬɚ ʅɟ ɞɨɛɢʁɚɬ 0.4 ɛɨɞɚ ɤɨɢ ɫɟ ɫɨɛɢɪɚɚɬ ɡɚ ɭɧɚɩɪɟɞɭɜɚʃɟ ɜɨ ɚɤɚɞɟɦɫɤɢɬɟ ɡɜɚʃɚ. 
Ȼɨɞɨɜɢɬɟ ɦɨɠɚɬ ɞɚ ɫɟ ɞɨɛɢʁɚɬ ɢ ɪɟɬɪɨɝɪɚɞɧɨ ɩɪɟɤɭ ɩɨɛɚɪɭɜɚʃɟ ɜɨ ɆɅȾ – 3162 557.
